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At tl» inltlAtiaa of t]^  lom e®©p@ratiT® Iill©«ltar® ftr«J«-eta the first 
sttfe»proJ©et. eutlli» writtew m« ^&t »» •&» i»wl©p0»at aai «®® of amme 
tftMBfai plaats ©a #ro^d laai to g®uth«» Imm,,* M th® fail of ItS? 
mad Wm tprlsg of 1©S0, iwitiw s^«te els^s mt th# rmgim were staii»4 «aai 
mmml 3&l@etims W0rm mi,* hy tfe® Maafejers ot -^ e lill©ult«r« Staff • tfeei^  
w®r© twMisplsat®# ia Hi# sp'ing ®f 1»88 to ft d*y »i.«t sl©i» « tli® Mill* 
©Bltwp® &f®ri«wtal i^ ra nmr flmln, lorn. Qoi this f«r» ail sabsefsmt 
exp®ri»atal wk m tii® mme rmmmh. irofclfl* has laeeo «©»4tastwi exeept 
e®rfcaia 'lab©mt®ry gresahms® pha®®*, l«W8ti.fatei i» tit® Botaay 
I^ pirtMcnt ©f l€« Stat® 0©llsg« at A®#®.. Steae #i® fail ®f ISSS, tii® 
wslter )»» "^ m mspmsihl® for «ie ss»e tswain mm&r^ h of tb® project. 
At tMs ti*- f«iy Itttl® teffflr.«ttt«B was awlla^J® as t© tM  ^fe®st tm^mr 
&t iawstl^ gatlftg th® prefel#®, asfi It® 8@®p© aai ©'bj®eti'9®« w»r® ®«tl4»e4'iB 
fait® te:»s» P®tir spj^ as ®f-s^e ^ming is Ima. w®r« el»s«® f®r 
and f©s#ifel« ittTr®«tig8t.tl©B.» frallMsBikiy ef i@aT®s aai 
stems tr&m sew w»r® tafcea ta m® 1^11 ®f 1SS8* tij®8® 
smlyses &hmm& tl»t s®*, ©f tfee »®l®otim8 w®®-® ®«afaratlf®ly ia 
l^asis ®oBt«Bt# iBdimtl'W resets pr®ll«isary ®3qp>ris®iit« p'®'«'iie€ a 
basis far lAe tititial; er-fwaisatictt of tb®. e*f»riHWBtal pr©pm. Plmts ««r® 
«»?»i -be «xferl«®»tal flots f©r ®l«s«r ®t®erwtti««, #e®t« w®r» @®ii®et®il» 
^»l»tl.« trials *»r« jmAm mi. s®®41i»g fl«ats w®r® start®#. Msr®. «ac-
t®Bsl"WB saapllag ©f el«»:s was wi®rfe®^« to IfS®. Wmt® twmsplas'ted t© 
•ilffftTeat §lmm tassted %ii@ 
ywar 4id a©% hmm tb® mm» f©r©«t«,§® of tftmia. wfcem aext ye&r*. 
•StMitaj .plaats pr©dtt©«4 tiws,tB bwl la Ja«»s %m -AW ,a«%wi^  plerats* 
%» Wm a a®w seil#s  ^•bmmta m« W#t iat«®8ity, ©-altmrial 
©f «•&« growth, ^ -nwd yi©M  ^teartestiag wtbofis 
saA »ter0ellrti.ti©"ta#'lsi«a©# •«» a® .aext y8«r t»sts *Br« sas-i# %o 
4#l»(mSa# %!»• S» tlj.® ««*«r twaia ta tli« l««r#s Is 
ally trS#.is mm aa4» « ealt«ra.l to&fwatiBg 
plmt -vig&r mA yi«M ef l»-af mteriAl. M©r# «»a «®re mttimticaa 
«i^ a. sm©©  ^ swa-e «d 1««:S up® "tti® tla*#® 8^©i®.s» 
F«ll«lag tlie ontrj^  ®f I^ ly imt® ttie mtw "to? profel«® itsg«m«d a«w gig* 
.aifletee# .«ad impartiBioflt» Mferts of Stolllaa «wke itier-wiwi «3ttd aft®? 
®ur »atrsao« iate tim mr -lai#!!# Imfort* Rligs earlftrlfe 
lufts %9« umi. for T® year# or m»m la A>mHm fmr fls« l®gi#i»r taamta•' me 
fwsftral belief ms feat a«&iBg msM %a.te th» ©# 'tfets »sti^ 'iT«5a«i« 
nm»@ -is tb® ©f whit® a# wir todM®trl®« ®e«M. 
.ftlwag wl-ttiaat th® swmm iaaMwad ms Rfpareat. Swae 
•"teis «l®ag witfe o1ii«r ^wanl» mteri.&is w»r« .(Tl),. ^«ri 
mim «^er as«« .for Sieiliaa sawsi-e. this ,pr<si»8t was a8«i ia plwaptog -aaf 
retMaiag .1% *»• la mimtsm®- with. #m©r is® »lii(ir.Hil.s to i«-
•ffmrm «|«.lltf of fretaet..* 
A«-ia. wat mms., a ®afe«.tit«A® ©« be^ foswd# D®»®8tle aoaii© had 
'!«#« '««M ts tkls eowtry is' amll&r *s a pr&imet, fcmt »»T®r» 
tlMilts® ««»i .for m mmy years a® thj®- aa-toarliil. fii®-r« warm mmy 
.©piaioa® »« to tha fuisAity ®f hei».p'«*ra Bj# wB.J®.rl» 
% «.f •tt# teaaaert^ s Mi #3ttera@t-®r8 em«lti®r#4 iihmm .iaf®ri®r t© Shas eorlferia. 
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Wmimm m. Mwm& «» & 1to,»ta Plwit 
fbm m r^mm «a mmlysl* ©f msm& wm- mA9 wfio 
Mm® %y #cto» -CM) im »«»«# ia ISI4» S« that tlMi f»it ©f 
this spseifts eMEfc-iril»Ki gBillle *ii.i «t as ©wly ia 4ft«*el©f«» 
»ttt* a# pr»»a»» #f fttltl© wli la «wa.« tea Sa 
mm mmat fmm C®§)« ^ ««aEt •mtlimst wprnt i»# by (fS) 
Tfc© a®t «»iy st«Al«i -fe# fe»fiPl®s ®f' .mme tet ula# iaMtlywt galls f«ni m 
iitem "^imM-rn Wa%8«, si* |«»r «.ei4 aM 
itiomi: thw» f«r ei»% ®f grille &«A-t f«r» twm  ^gfcll»» I» AM 
m»t tirn -^ rem^ge- »f iwld la %to» terri#a b«l: Ms ®%s#n»-
ar« ir»ll wrtfc <po%i«g» *!»« ©•|»«tM«s ©f @t thag, glbftfa-m 
imr* ms^ < '^ wm «»ll«Nfeti»4 im tk« fiyrt 9f An'ipast ct»i 
e-ttwir im fk« «f«#t»sa mllm^A Im Jsagwit ws of * 
i««f• r#i e®l®r,» «b4 .*«M *iui%9, «»4 th# Iwi^ rrl®# wmrm. #@Bpl«t«Iy 
®© i^Nit wi-fb Amm i^imliMr %o -th-sai# W&m mAmt Ife* 
]^ e»»8«©|»* siB  ^^ mn %# n. ms# #f teib*flUir .totrs of a wtolt® 
e#l«r, la * ®«it%las ®f bSawsilmt# »r ll»®,|, .Sap-igMtti^  
wi ®0-l«rt30® akt%#r, -twnsWlsji m ,iel.o.l« $» 1# dmbife ., 
M» T9fmmmm ®f liwi ^«wi « -fes Itasrriw ia Idte -saBi' aa that 
.Sa I®*®, m ghtaa glataNt. .«ift Bl»» wrgMi>.tiea ft^ ita* 
i^ » of liia Mrliaat mimtmmm. ia -tt* .liiNa>Rtan»« wpera %hm tGrntiliy 
«f -toaate 4». aiwi.® ,ia %y C i^t| Sa .liSf# W» r»f®rt«i 
« wtalyals ®f a«f»pal mmi^m ®f swas fewfc l» «t€ a.«fe atata tta afeidaa-,. 
)Qtt« fiiMfda ftf®* Wast %aat#l tt«»# ©«t Jk. aiwpla frsw 
' tha Matrlat f^ Calwn^Sjt wm. IS*tS §»r emt tenitt* ' 'fa# .•mplaa a«at tat 
tm msJkymlm tmm Tifgijttl* ««i 'Mm2§ fer &mt »oigo 
ttet 4«n»«%iQ s-owke «0aM to m4. htenrsstM in. %lm 
lblt*4 Am «f tt< anility fm 
M^t .|<M.tte'X*« Mui iamwimm, <»mmsamwa* 
•M<*jrtrt« iM) 4a 'llfT m 14»- 1«wia ia. awnfte 
l«aiw« la m. i@ Mi« et BItw g l^i^  
Mhm tef^ s Smty Aapist' aaA fMui '&&.%  ^ f8r©«iitiif» 
&t B^umM mil Mgltost i& Mlfit -Iss'lftg l^ ?«S$' pnr'««&%• li«'si 
•iiei.lli» WHttibB CUli ii».s 14•tf per ©«Bt teaala.. •!» itls© &»• 
orrwzwi ^JE*& spt«i«s df ¥iffialA ssM© e»13#«t»d &. ««r« 
of' tmnSag lo&tter witb * «Mt# lAile %mmi9 
0ell»e'^ d Stt tfeli" ex> i&t«r ' tli« f^ttter & iarkwr ft» 
m4> C '^9) rmmmmdM 'itet tm W» -furp -^s -^ 4»f 
'i^  Iwfttlwrs,. 'ttie <H»II«e'M.fi» »hmtA''bi» Sja J«a«* 
'Ss,m^& (4S| 'Mrldag -m teal^ sS* erf aaufc  ^ %» iieiiy f' timt -&» skr!** 
itaK taxttSa &f' Im-tewm -ms rmAmi, m. 'per ©mi* 
'Sb« ftoM .hf^  t@ I^«.fl' pmr mm.% m 11* !• itls« a«hi» emm-> 
-bmlsi Ift th.» ttfpir and iM»ir tmerm @f -same sp»ei»f» 
'%e «9»£«fe f#r sIik aui« jya fer i«]^ er l»iL-r»s m* 
B4»Si per ©«t «o4 fer %mm It *§7 psr ftewi 3M*rs later 
tfeyftii m t*s%s C'i»@l«r (li) M of Bhag 
•eeriairia-* B« fe)»ii %h&t.t^ «se e^ataMeS l?«g]t aai 2,@*Sii fer 
tesftls* 
to 1811 Collt^r ClS| r«««iw4 m. «mfi« ®f frtat Bslnert 
Somliag'sf ^mem  ^ lis em ^®iw Isttws r»v«fJM' li«fi? -per tt«at 
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tflf- ii* M fr«a t#f t® 4*i t®r mmt* Ife® fwm 
th« •«ittie''ii«®pi8 8 mm fp«t -H*! to- ®«at tsaaJto# Thm -mm 
If A»i' S4- |*r' ©««% 
 ^ Cti) • *»ft» ©f mA ^am&tk ma»e 
in Wm MoylMi 'mai tmM #f aryt^ora 
«t«wi WBgii' t« *«f pir ©(Wti, «fe-«Ea8' tmm S«l te- 8»S p«r eea% 
83  ^ mm^h- i.»S jm -tmrn wmlyms'm #te»« 
i»«M o«ap,r® ratter el©®«ly- wi<& ttHSttSa ©©s-teKBt fmmA ia «»f tli« 
a«ai« sp»#t»# wwkso's* femA SMlmm&mmB ef 
•twitiwtt# Bhmg- eopfelllm stli»%s • hftw «. tasaala- e«atwt' fei^ r -ttisa 
th»-' I«a.K»«' @f ^»SM» fta** «i -fehfct vt 
f3y®ftts hftw »pp»«ctiMfct®ly  ^V»r e«t l*»» -toKaaM %hmm -tts© Immmv ©f tht 
•mme pl«%. .SwNt fe«»is ^  'Biims gtehim T#f «i &•& 'ptr' ©eat %®&aSai. 
11» 'mmm Mr Wmm •^ ph.la* 3®-»i •p>r ©mt -tofflato* 
t&i) '«MM.ris«A tb@ s-tetw 0# -Hi* mam® ladm-^ is. the 
the only Aifsericsua sumc ttsat is awr ia tfe® trwi# 1» f#»ly 
haadlsd B»torlRl of Ehus eopftllim witsh. sons adtalactaatr® ®f 
speoi«8 fr<Mi Virginia. fBaaSTm^berial fr«i ®ttsr sper®4»« 
produced in otiier peirts of tjae (Mited States is mpr«v«tt •» 
far as tb» tr&Ae is ooneem .^ SidXian swwie «#%• to# «^«#ard» 
for suB&e tazmin* The approftiiih to coiBMr«iAl «s«rs wst 
th© coBvicticai that steady and persisteet mttmt witii immeima 
species will yield a material that is as geoi tts or better ttHHi 
th© Sicilian product by selling only leaf Mterial and 
owreoaaiag poor harvesting praetiees sad psor yieMiag strains* 
Also since the flaats are suited to grwth m awrgiaal agriettlt^ al 
lands under Bamgessent systems whieh iriLll l«pp#re »1dh#r -toMa 
harm the lead, a»fM desisti« p^wettoft" «l« tes ©lj^ l»«d pr«idl»f 
the price to the imvmr is *« efaal geei iwt®e« «ad a fair 
return, for the »«e  ^his laad* 
&#«.ler C20) ia soawhat th® saaae tr««i4 s^wtrisei ia thjroe steps the 
ta pjttlmg imri%m #wM.e m Idh# 
(1) %mm ii«r  ^grew th« plaats eeonoaieally la par#, fiaily •%#©!{»€ 
8t«ais, Ct) hem to h&rvQSt, md pwpiy#  ^aat^ rl^ l for 
.fflftrfcstj 'iwfftelAlly to HM tm M®th®d af pEttl»g «»ly 
•1&# ititlVfflSttoriel aa ths »&rfeet iat fi. form,, 
fcErt Cs) i»»lop aud u»© hi^  prodiaeiag «%^a8 %to»t «r» wslX 
t& io l^ #ll8)«itlc swiA site cmditloBSs 
mtmei&M md Vbmrnm • 
bie apeeies st^ itea 
fiurom# tk« r«<^wwii^ mtl«e «f S» §• i«%»riler, Chief, Biirlsien ©f 
lillettHaar# t&wt ©f s^m© aitti'W#- t© Ictb* i»r« s»l©et»& 
for iasEWStifstM.*# »» -pmpmm ©f tMs irata to te-st mA pr©¥» 
th.® IttllealteT® «r«i> -mMm la 'wwrt-«s !««* sonAisi -a® erosi«n eeati^ I tawmta 
flsats of •ro8l.'«B ppststiag a-teridtts hming fci# ^amia eea-
te»tf -te-TOttigRti®® ©f tb® iwMPlM «i^ '94r®i»affli1»l. tmmtms && 
««a qmllty &t ^smAxkt l»*«it%»ti®a «f onltawtl fflaaa^pasat 
'mmthMs ia rolatiim t© 2fl®l€, soil l«iMteg  ^nisi •.s®ll aa4 
•twiy of ti». ©f euttteg* ^ hmnmsW&g wttfcM# »aii ewriag ta r®lati«t te 
.ftnuatity «imI ®3f tfe# toato aat te e«i»«l8 rstaras# 
' fhs four w«i la, -ttiSs ^eacpwrSa f^tt W8r« (I) tews ar« t^t<  ^iit#, 
fn i^^ t w wr»»ti© »M3»0, eegalliffii. %l*sk ®r t^wwrf' »wj»e, Ihas 
gl.»b  ^ t»„ wMt® ©r s»©o%to 'MBS® ttai Bhas swaae. 
&p#«  ^ th« •r«®ffl»»»A&ti«a #f f • *# t» S« BwiwRa ®f R»d Soils, 
Btos egptllian. ms s«l#©-ti(i '^ iaeiMi# it imA t»« tfe# aanst wi«t  ^@Mwr@liRl 
im tl» mmt, b«t B. nmm &lse hmmmm it «&« his 
©flalim tfeat it hat rnxm -dkgmms ,gr«irtdli, lwg#r •«€ lwfi»r lea# stm 
iattd, f ®r 'p-odafttioa la I®i», t« hft^ ri fr«ftt«r fosaiMilitias 
a# a laoHato. plrnkm »•«««•'l. ai'<waM^<» and *• a^peiar atawAaafe la 
l©(»l£a©i aims- stf lawa, ttaa# twf« spt^ la# iwra ia tfeia p-ajaat* 
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l&t imar spi@le« sitak® studied witit' e-onma aM lomtml ugms llstM l@l«v 
me rmpmtim ii*©!*®* Author 1% is desipntttA % mw%«r» 
tttws ageantiett Ait» Rhus eapRllliaa !.» Ehua ®hB» glmhm !#• 1liMiWllWl>pl!'l MitftlllWIiiliWIIIIIiiMllll 
iip*griait simeii 
llmme 
1, I black 
black 
dwarf swme"' . 
.aifftrf sffliaeh »'* 
guffl ® ©3^1  ^
siountaia 
suaatdi^  
jflimilsal' susa© 
faitti ben©  ^
asa'ghets stasaa *^®*^  *» «W *f IFWW^ "SMW 
sisna<s^  ^
"ri»«far i^ a#  ^
'Wit iMgijiii wi it iifcii ^%'iw** ^-S*.JL 
buck*© hem %•«• 
Carolina staanfl^  ^Q&mtm 8usa^ I 
ttwrl^ t au*©h**® 
•©ahalenac '^® 
fe« ^  ' 
1.11# • sleek st3si@.eh 
smooth suaiaieh 
Tinegar tre©^*® 
tidiit© shoaak  ^
vvai'tmia "ttta '^ 
upland sw»|® 
*4xit© sumie* 
psgnsylrania s 
mmmk  ^
"fm Wijki, I» M. di©ti«wi.iy @f plant mmmi^  lill4»-ll^ « larttatts 11^© ,^ 
3a» lagtt#* Ifll# 
« Mmriism ^©4a% Offlwdtt## l#rti««ltw«l leaeaelatwref it«idar41i©4 flaat sfc»i« 
%d #4* lt4i# #• E©ra«© C©.#, aaarriabwi^ , »ttt 
%«iilEBl, Alie©# tetri@aa ®e41©iaal filters, fraiti asA i©©4t» V* S» B©|it* A®Pt« &tl# 
g0i@#io« itis* 
Asa* i^ ay*© a«ir mmm,% ©f Iweljaisy# (?  ^©€•) A lMaibe@k ©f flsnreriag plaati ©si 
f«3ms of tto© eea l^ and nertlioaataim Baited Stat©© aad adjae©nt Cimada* totriem 
1©  ^ C©», lew Tork# [^ Edited by B. L. Robinson and M, L. FernaldJ  ^
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ittgt ibi tto® f*ll «f lf4©' nai 1©41 rovfe wefw- ^mio 
« «i ^wiN»^0p s»«il.tog.« ®f f«r «pi«l«a #f sia».e w<i«r 
•%!«&• Mmlt 'pMita ..of E, fm &a » pr»llaila-
iay st«% .©f gmmml •«»*«% s»4 ®f r#®%s is smm^%  ^gjmwii lw»l 
•aa€ their 'proteW® aMllty to pwwwt «©11 
Beproteti-y® prt»».' fi«a® wm m r^mt m t® -te# 
ftmmm Qf tk# smmi.-® •twii«4 ®r 
ties* wd t»st8 'wev* »Ml«' ^Et»% to «M«h «aeM «ptei«8 w&» 
«tfiaai3Mite ©r .yistilltott#- mt IWl •. sdtoii. ^aimsty* WmpmmA 
•ttmmr #f fls-feillAt# flower# 'mtrn mmrnwm  ^ wltti ^ti^u  ^
pw®ttib «a»€w-»-f»lMattt«a flowif'S «f 8i4|»lteiag H* frwltlag 
beiMis iwKP® e -^wr## tk® l»g« fftUM %® 4w»l®f :,pr«fwly «a't »@ 
ti8t« wnm »9t »ii#« Wm» *aa imwett fxnittmbt  ^fl@«»r8« 
esipelAlIy #f Bwam, mM it is tte 
«fi«ris%s.tliirt; ©^si#ei*M» -ef swrne |i#l.l«a is m««Ni im th« .w&lag 
«i wmrn. C )^ 'sreiwrtirfl tfemt *« *©k *.« im piwtto ©f ke»«f i^ r ®®l®ay 
Ime t®«a i«i« fw» ffiP .s««ifctt ll®*wr® 1*  ^ -tfcwa# 
«hr«l^  «»• grwiag «xt«i»iwl3r». 
A #f ih» imi'l&pmma.m mi, folhsmt 
mm. ter«Rti«ifc« Tim iMtlmeMm&m «f ®mg*«at mme^e la * terndtakl, 
sfil^  & em« tmg m$. 8 en* -sefftls sre 
«mt«» f%® r®4 «r« a.l>o«% S sm* l«aftg saat f am* fer@«#. -HA-fek 
gS«i«liir 1» »&4|5% ••«4 b«ai» tart ^©qwpikI  wife tMek, 
«®rii fl«4€ «f- ttt® ®<w®t»%»«!' mi e»]tor ©f lm§m Wkmts mt tfei« 
hmm Imm tm  ^ isa wst -(smcs t» b« ]k&lfsiiwwi« 
'Wsm cagfeiltMt# 'fii6' of swam is a. tAralitftl 
Wiftms Atettt IS mtrn l.mg mi M m.* mammm tlmmwB Mm 
ftteat l«f «n«  ^%mgm ' a« sirf&i* ral: sni 
sH t^lir 111* 
flmmtm h«wi S S «tyl»« «ntli»r«» fh» .frwit* whj 
4 Img mA 4 an* brMi with fiimm,- glmMlm lAirs* 'Umi #«9d8 ar« 
ZS mtrn WmArn All ef fleets' «f mis; ipi«.te meAmt 
^s«nrittlm hitfv '^m ttti^ xual* 
teas gMhim* ft* »f am«otli msamrn is a tsfwiitfil 
ft^ ut 14 e»* img ttsi f -mm 'tesfti* 'fte s»»r@a« ''«r« 
mi&td* Ibe mA Mm &.7« la&0«@l»t« 
«&S stvvNI m% Vm- tif iwisg m« %mg  ^^  
flewafs mM jfcorbwp M thm itmmp** %« «««• 
l«agt^  s«fa.Is.» &«r# *wi I msA $ »%yl«« urttfe 
}imee#Mt« fte r«i flraits 'mtrn € «* waA *8 
mmm& nAth * Ammm Hym &i A&fbf, St® «••#« «r« ?•§ as* ' 
hrm4.f mm  ^m€ mr@»r «t mm  ^ mwA* lte«t i&# fl«it.8 «f hii* 
sfe.ei*s stuiiaa l*v» %is«a 
WMm S!fe«! Saf!«• a -bsfwiMtl i^ yspmn m,Ma% « «m.» 
tmA 4 «s* wmmmm fl<@wnrs 'tiwvs  ^ .sftfuyLs, l«f m« 
l»gy p»tftls i»§ '»»• teff- 8  ^'filiiMttts i^ ieh ftre 
Imgmr tbm tfc» «e|*ls.» th®r» atre. S stifMks- *ai S styl«s •tee r^idLa».%«4 
r««%mgil&r' eattors* th« rihi -tnitm m» 4 m# .img mid 
#*S m* %79ai* ' A dmstt la^er &t img mA teirs &@<r«3» tlie e t^ «f %1m 
firait* £b« ^8tt«i8 «x  ^!•? M* Jm$ t9 t MI. ^emi, mmtk maA mly 
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m» t# Atottt m« flat «f s®«d« at * t3» fey f®«rlsg tMem iat# 
a fr«vl«mly soi»« wi» ©ebl»i»«r i»i. i»w0r*lag tm«m into lb® 
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3ITE 7 , 
DAV12 COUNTY 
sees. (5,16,21,T70M, RI3W.f5SlRM 
/«7 ACRES 
Scale. j"a40o' 
- Weather stations 
Site locations 
1. Trench transplants 
2. Demonstration strips 
3. Production strips 
4» Well plots 
5. Sepreduction strips 
6,7,8,9. Seedling plant­
ings 
Figure 1» Location of the native observation sumac sites on the 
Hillculture Experimental 5krm near Floris, Iowa, with 
respect to the contour pattern. 
soil survey 
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P-- PLAINPIELD TINE SANDYJ^OAJf 
GaC-- GEMESEE FIHB 5A»DY LOAM 
(colluvial pKa i^e) 
APPR05C - DEPTH OP ^SURFACE ,30IL 
1= 6'-8* 
2 =  4 - 6 "  
3 = z*- 4* 
4 = 0"-2" 
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t imb* 
SCkU. 
8" = 1 mile 
Site locations 
. Trench transplants 
. Demonstration strips 
. Production strips 
. Well plots 
. Iteproduction strips 
,7,8,9. Seedling plant­
ings 
Figure 2* Location of the experimental sunac sites on the Hillculture 
Experimental Farm near Floris, ^owa, with respect to the soil 
survey. 
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51TE 7 
DAVI3 COUNTY 
SECS. IS,I6,Z),T7C>K, Ri3Wof5tiRM. 137 ACRES 
SCALE ]">400' 
figure 3. Location of the native sumac clones under observation on the 
Hillculture Experimental Farm near Floris, lorn, with respect 
to the contour pattern. 
T-U I — 
SOIL SURVEY 
50DTHBRN IOWA PASTURE PROJECT SITE KO. 7 
PART or ^ECIIOHa 15,10 & 21,T 70 N,R 13 W 
LICK CREEK TWP. DAVia COUNTY 
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^OIL TYPE 
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C-- CLINTON SILT LOAM 
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Figure 4. Location of the native observational sumac clones on the Hillculture 
Experimental Farm near Floris, Iowa, with respect to soil survey. 
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•«!«••' «w»p«< with silt -irt-tli loam ia warror «tri^  
alfflBf tl» Tfillfty (14)(il)-4 
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w©k 0£ ti« A .h®ri#« a«  ^ A«as® ia FigMr## E sai. •* Sh« variation is #«dfa©« 
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J l^l pk»i«* . 
•Fa«i« ^as«» wm&knm pmi.& gpmm 
Braeted plaataia, feottlebrttsfe 
Canada bltisgrass 
Kentucky gluegrass 
virgijaia ere0p©r 
Blaekbwry, AH«gi«y blaektervy 
iDewbsrry 
Sheep sorrel 
Gmmu fox-tell, greea, Is'istlejp'ass 
Spine mllow 
Compass plant 
Horse nettle, C&*«liaa h«»se aettle 
Geldenrod 
Coralberry, Indiaa mrtpm  ^
Iroawsedj, Tall ir«mei 
SsteBtijfl© Bases of tJ» ,p«.»«e# follow Httdaoo^*® ©titer epeeies at* 
a®e»dlag t« Wmml ©f Bg^a^  ^ (1^5 • 
^Qom&on muses follow "Stas^ardised Plant 3®a«ies* (5), except wb«re twe 
aames are given, in isrtiich cases the aecond is aeeording to 
tiie first is m&Te aeeeptable because of much wider use^e* 
llfttlJBf %}!• wMefe «#i*» pr««®at ia tfc-« astwral 
-fek# f^ert»at«,wi»» mi mmm tmmA to hm 
tim nki®t *»e4 la sttdt## «f %!»• pltet»» 
.Isf»«M t^l€ffls'rf mri {7f) (if) m tit« setw f^ ir* ifeewe 
p«i^ r4# "b®  ^ of'ttis 
s#ll aiarly M plmt memmlm, mA tamll t» 
th» s®il l*pr«'W8WBttt #r Sh®«p aai. tfe« 
wmma mml%9 law swtr#m« iswMrteigBttirs a» ia-
<li©«.tW8 of iit# .»il. Aetdlty# Qt «i« fewiis ©f %#8# p-aUyalsikify ®b«<MPfa.» 
«f tts-fewsl #ow»r iwij^ ^%t«a mil th«. I««rl«s€ stt#« ww» 
emaMmmi. maatm g«Rewtl flwt «»4 gwwrf  ^ •&«» 
mm «® wmm mriM 
S&ll m& ^ nmtgr ©«nj#rct^ m.«» 
§iMm •»s1m t« «iWi»A iif»«%ly me, l»ii^ »fcly %f 
rmmit:, mr^ Am %*p! @f- tt# ,wi4lfl.«i *%#« mi (11) (21)(75) 
mm ««i4 to th® rw«ff «r'®4®4 wcfc«rl«l» l^ s# ta*-pi w#r® im» 
sia&ll#€ Jto fewr iiff«r«Bt kiats «f mmt-m. ' Si® -eflsisljtfefi #r » 
slsattog lr«B •tepWB:^  wi • firaMwafc i^ 18-^ ll«it caa 
with it IM* li.A &m fl### ©f sh,®«fe irm »t> -iJiat. 
a ahottM®!" ap Mf f-«ir wS<®'^ -«eto9a#»4 a2mMM$, treuffe 
•atir# wMtt., #»6 fwart. JJ%«p m Ampsi pmimii Imd hmm dug at 
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tog ®jP tlw- s#il dtrws'tly « tl# tkmiMm »m «»t  ^tm: pitet ppo.f®r-» fit# 
8b©aM«r »mrmA as a ib»4 'littwB-wi tapaf wrf -ttt# fl#t* It l» t!«t 
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•mrist fr«a 1 :to wtly m» tb« sm^m fl«t aovwr was l»f% 
fmpi 1 I »«r« 3a ft soil. «f MB)ii«y Ima tjf« wl1& 
A tof s#il 1 to 4 iaebts "Afittf* mi*. Aootest 0f btevgrasa 
(ye% ppRtense) i^ «rsip»r#«i *1 -^ -(ia^ewy vii»» CRw^s. » nad r^«.il«» 
i&g wiM' bcnems .Cgfer-»ih«»%y3»ai wsxw M suafte pliets awr&fJbag 
tme  ^ ta f&# light •tmt©a«lty wm *te® ««» «» f©r tti&t ®f -famf !» 
ft«tf S, Ftgar® ne# to .ieri^ fcstrwi a»%ja» fl«e  ^©a «.a &f#rag® 
«l®f® (It f«!r' @«it) ia B b®ri«aft mt tiMltiy type* . Jt wm foiwi by (IS) 
•ibiit laiiJtt -aat «sb»  ^ ®%h«r amtl-re 'p^JUri# @<wl4 ••stafcllshei 
1 h®rl« aotl wek »r# »aiily %bfta e«i-M 'WmimAy fmt 
Wis m&mm. mttw -fr-ikArl.# gwi.8^« »wpe- mmi m ialatrflimMBg ew«r 
ftests  ^m w&Wl m stri|p of same.* Emm^  ^ JMtwm geemM 
w»» is oiwj-wsettm -ft® «at mmmit a» fluitlag 
tmim in Wb ,^^  1M0« M mmmt @lmmr fluat mm imm tte 
fl«i%S»f f:ir«t 5r#wr to iifsM. e® p^t.lt4» with t.h» gem* Ijut ia s«e#iwrfl« 
i»g yman ae mmmmmtfrn 
fr&ff 4, Figwr# Mfl, to glabra, wm ft4J®liiS3af tfc® Imdiia gra«# plot 
bM. the saaft aaae teriam seit a« ia tr&f S* o^d of 
«wk@ ims and ihmu mm^ff and amlua'tt.mia mmtm m&m ®a tl»s«' 
®##4lSMg» ae^  tb«y i«wel#fipi.* #«»i'lliig mmmo flsats rfogjtog 
ftmi & tm ia©h#« %©- %ir# tmt is k#igbt^ iw« gt-mM  ^faa-r® mlmg with a 
#p«rs® staai ©f .swist ©Icprar ®s4 4«^ rri@«» 
barwatiar mmA graetastag »thei» 
atwdiea# la «r<l®r t© emlna-fe® a»-ai©d« ®f karwstlag 
n^ae far its t«aal»g ©eat«.t it i« a4vi«afel« to fea ftaailiar wttfe; tii« 
s 
I 
3 
$ 
I I  I 
E  !  I
I i 
s 
i 
1 1  
§ s 
ffl 
M 
o 
n 
I 
I 
0 
e 
1  
I 
I  
I 
& 
I t  
I 
a  
i 
i  
I 
4 m 
M 
4 
m 
1 1  
I ^ 
I  i  ?  
. . :  i  I  i
 ^ t * f  ^
» !  [  1 1  f ,  
" 'M i l  
$ 
f i I 
n  
$ 
I  
g  
J i l l  
la « ''ly ®®d Ms 
tt#y wmmmmmAwA %tot 'i» 'gfcthejpSag wkit# »wmm hj fetti tk« fe»st way -mm t# 
ter««k ©r eat th« stalk Jast ¥«3,0w the lowst lfl»f. 'Ifeey fw-feey 
TOgg#st»i tifeftt -liDe mm® mm r^ mbmM hm t® ,wtlt 'ia smb !j«t. 
AemW M 4ri#d ©a '«. el«te fleer «r. m tmelss ia a taam# 
-m mst Imm Ifers® 4« a®t feralt mtlsfiaetsry iryteg ef 
#iM»e ia Mms *t ti«a M. -mrf •saia.l.l • H®®" does tfe« 
»wr«t©e Iswft fawMHT ^h» t« tosi ©eH®®tiBg af smaae# a»*ror, ta ®r4®r t® 
4»t®rais» ttt# b#»t ef l».rrf#tlag m»»4 aa |ro€ttct» 
tt rnmm^mrf t® ly h»tmm tiyiaf t© ©eastamet s«i%ftbl« 
fh.» first tfl*l te IWOT»«M»g mM feegaa la 1®40 m tto .Pr-eSmtl« 
•trtpi* fkm #apl®ywi wmf * otifetittg. wl^  ft ©stt-tog 
wltti a atiilal0S« #t«®l kaife m.ui hwm3db&g &ft illi® J»«t 
mm grcwtk*. &©»• strtfs mm iiftiat int© a«T«».l 3Fi®il®ala#d 
triplieAt# Hait« »si tftta w#r® «a laafbk df tl* laTol-vet la 
fearrS'Stiag lit# smm® by tb».thr«e .At tk« eoKelaaiisw of tb© euttimg,. 
«a» half ms l»ft oat is fi#M t® •«»- -iBJi tto r«®t was Sried iaS'M® 
^Mm. Itt %«• giaspfcl %ttality of th« Imt s«t«ri*l 
^0 it -mm fJjom®# -to vrnkm t«allty test® 'by taaatog 
•aufcll sMif«r« with Wtm gr®wa4 l«&f .«t«rSAl* hn% ao »mh t«#t« wmm mm 
MMi« pS»6lhl<$0 
fbm a®x% t#».t« T»r« md» jm¥ Ifctw rngm i!# r^al 
KtmAmAe *a4 fiatiHat# ©a MM im %hm. pt-mAmis y.®«r 
tis» r®fBir«i fw b»rw»stia  ^ i*eb. »«a«'®4 »it was r«««r4«i» e®ll®ottag 
#f -tti® swRe m* 4W ly WmMa  ^ «i« a«»r mm fftmm md 
-4ry w»r© t*lstts and tbm ©aleulfttn  ^ m «.« •«.©?« All «it®riai 
e©13««t«i wm# ta tatll fll»« mW r^nrnm 
»i« thlri «orl#S' ©f .%•»%« .wtr# ?« tfc# #©ll«wiiag jmr 
®f ,©«lleetlag ftfeoet two ts®«,of try J«fcf Mtertel/ifeleli ©.©wia tm shtp i^. 
sM^&s %s -mriteii® ^Mstwiet aal' l# iatu iwMr® k#ft m. 
iKkls talk ®#ll«et4ott ©tl»r tbRB that half w&s irl®i. is t!i® em aat the ©th«3r 
fcftlf ia %&« 8li»ie» &»lol«st lm.m nfmm ms mot ®a€ so shet# 
tiyiag wm# r^®%f «ls«> s^^eteg %l» ligfet tatmsity 
c«isld®rft%ly frm. tfca.t of fttll .swligW, s«% t© the ©3rfe«t ia 
«r 8h#d All 0f tl» e«ll«etteg ms 4nrt»g Aspitt 
h&Bi ttlottg- %!» r<»#i»a.ys wi m iiurm f!» etjrreat year's 
•^Rrarth iwis htokm #ff -aHd -^ Tsek %«• spt®« liier© it. ms t® fc® 
pr®®e8s< .^. w»r« l«f% t# iry o» «%•»• Citr® •*»» talam to 
l»®p -tt© «t®rial €Bly «« mt 1«*»% .f®r the first tw iiiys. A 
weoiM fwk (Figw# -40) ms moA to stir iSi# «%«» mvwml tlws 4«y» 
Iwdag iael,e»»t «b»8 »® m»fA t© |jr«»Bt ©f «i« l®ic«# 
item Warn th» .!•«*»« mr9 sal iry #»©«# t® whe« 
erasfltti ia th« b«ai, tlisf iwir# f.l«kllet ©ff % stuffciag ia aatll pile# an4 
l»mttag wHii elat®.^  «t«w !«?• «at wA<fe «t. f^ k or by hti»d 
mA tl»a the sfc«tft«r«i< wnr# bois#!! f®r shlptemt. By tfeis »«»»« 
thr®sfei^  rtast iO fer e«t tt the jpttlele-wAiiMia «a the st«i« 
wad ooB«®qi3«atly wer® aiipwats ©f si*#B' «33d «m'-dileA 
Iwcws s«a% to %}w f®ll«w4»g fl*e»s for- trt»l Tms m hit# tismiagt 
i»#r Jo«ia ^ymmsA e®,„ lew York rity, lew ffflrfc 
Aaerii^  Port Allegany, BeimayliMiala 
fr»©»BM« tfc»iag 0©*, ffiseoasla 
leltem ee»,. 8&1»». liliJt«B,ekua«ttB 
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tt -Aifflettlt o.<i^ 3r» t% witk ©'^ ©r sp®el««« fh# 
t«Bt«aey t&r ^imrf »ia»© %©• grm ia Immw gr'»t«l tf©®# sot imv&r its p'epfc-
fittiiw m. mm feilly wri© sit#s •«.s mtm t© h% tma  ^ la this «riia *t 
tli® #xtre®® #f l%» ip»ag«i.» '©f fclaete bwor© whteh 
irere %iiiknsfl«%«4 fl«aatlag s4t«# of th#- lilieijltttr® fmm mv»r sticmmA 
Tlf<a*«»s gr®*^# Wint«r»Kl.lli»g. iwt# fail® .fp«.qw«t ©Ither ®f th» abeiw 
fjeaaaft -SBrts w et ©attr® pl«t* a® mtiw ©ii^ » «f Maek sa*e 
la I®** (If) *« leentM *t Stat® B&fk waa mm 
fertile, S0 ftBi i& -ail,#® •••t mf  ^FJ.«r4« i(t«tti« 
Jk. ir«vl.«tt8ly ittfflr#e®r4et l®ciktifl» afttiire ©f i^s !«.« 
•faws ••ai.lii# m@3rtt ®f tfe« ailleolt»r» ifepiriaeatfti Fam# 
*ile .aims ty^im tm f®«ai ia mit&mm%ewn tmA it is i«»4ily 
&eel.la»t®i In s<wi%li@m tmm. m %f lt» grewtt la ©xpsrIwsQl*! 
flwitia®!' {figMT# S9B|« fhi# Imm  ^ of tfeis/flsat jimp®, mmh .lArg#r «mmq 
of !• ftrawiti©*. ®r !• ©isfallitea l^ t ar« ftfeant fefe« 'SftM «i«« *a tfe©8© of !• 4fN» •niiwiii Miiiwjiiiiimwruiiniiiwrm -«•» • iii'mimiiWmiI'nnimiwniiwiwiiiii'• mm 
gl8.fcrft (Pifwp® It)* Btes trpiis^  •!» •iiAmtlUkit as those of 1, 
giftla'as • It mMm. aipmt«s far iat® *«»»«• oewr l»wt ia f at tha ®iif» 
®f we^® «a4 -ttbielsets #ir al«f «t#«f :*«eky istofc# aai reaii^ das, ibaeawa 
«f its p*®&t»r hai^ t aa  ^ sliai® t«'l»f«ai®«., ®«ip9tea asra awseaasftelly witfe 
#m«r tall 'iferttlsa « .^ sltii. »«.ll tr»«» tfcaa d®®« !• gto l^ara# 
4il Maii@gi<*l iata. ©Iteiaai mmme-mce ta t^eso l»^«8a- .iaiejy: .-pertaihed 
te «0i»#- "waj to  ^€b,rea eliff®r^ t «>f th# irtiale probl^ ffli# The thra® 
Ihasas ©««M %• elaaaat a#.,, {1) ^MMLM ©oat«at «f awao plaata all 
eoBditisai# (t) yiaM •&t 4ry  ^wl^ t satariala m r^ all eaaiiti«« ®f treat-
mmt ©f tfe® plaata, aa  ^ {3) Ito© rot® «f swwb.©' im «®il asad rntar emMm'mtlm* 
*bil» may -«f -wbpb •«a4 they •«»•« 
r®®oi€»it h«t# "b#©*!!®®,®- w«p« tts-^  «« tk® li&sls f«f 4<»ts«rfaMg <ii« 
dtoi-ctim* #o#|!e mA .©«te#»9 th# nmm&h m this proM«.«. C«rt#-Saly 
la * .|>r©¥lj»a m mm im4 fer«ai- a# tlii# #a» fcua.® ptiins® t© l>», it -is li^ ssible 
t© 8»tielp.%e ftll 0f thg. |r#W«« that wtlJ uris# for #©l«tl®B ®r 
tJie #»«t re-»«wreh will 
s^erwitl'ms that l«iw»s «r tfe# ijeelea -mriM 
, 
oaQ,sl4#»lsly .i» 4:ry wl^ t* It m* a:i»« a®t®«i tJiftt tfe® mti# %«%*»»« tl» 
•mi^ t of «tt4 leaflets «ried i» 
laMflBtaM stofl«:s w®r« latfeia « ^ -mly M ®f 
fwt» &£ tbe «f -Iteijrf' -^ i©# 8t)»^«ra tmA w»S.gli«4 
•to show these -^TTFRNWRNMS-M th# «« 4B f»%l» S. Ite© t&te.. 
©f iWfliBg bAe '!»«» r«©©rt«4 sia-®® it »»»% 1>« r«8ttts«i -ISiftt len-ws weaM' 
hut-m ft ai«t»@«al. "wsa-latttta i® 4iry 
S# ®t# dry weigM. oftfe© eflo®N»«ft% p«ft« ©f th« 
i(»f «:« 0®Bp&red to tfe® imxt Sfe®i«:S «f s«Bft.e 
« JE»ly iS, 1845. 
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MMWBT M •%&« #f tk« %»«%» th# tRKBlH 
WW l»i||i»r ia t&« origSml la irMA ^®s» plmta 
*#•»». mf W th# ©atlr« iMtlvmme ufm %f«aS» pr@iwetl«« 
diffdren^Sii 1% aEl#^ %• ©apeoted that after root (l«T«lepReRt Sua# 
A aa^nvK '%«» «!• grwasi' part# ©f plant wjttM ie'«®pfflat wmrm •%« 
»»i*I fimiiBplaiited plants usually appeared laor® »»©ettl«% 
%«xi thoss Jbft in origii:ial looaMeo.* It ooul4 l}o expectoMfc 
ttait ««%»•. «l^ t increase each ymm' «atil these •teraasflmts' 
wetM TSMik to aortal Ssvel^ ^ s^t* Jm indication of this respowi# in 
stuMA tft tlu» t«ro oloaea, g6 anS g6 in whieh analyses were taken lot all 
fmr habitat studies* fhe plants of ^ese turn iwleetims were set out i» 
^e Jreneh plots in the spring of 19S9 Imt they were not planted in tl» 
••fer%s>-»r Rrodwtiwi slrlfS' mmt Woim reliable «©»-
i^ is^ ms would  ^fusible «nly by .s:i^ l«ft -^ m the«e plants gr^ vlAg 
S» differsftt halAtats MMT a f®ri®4 of *t M-TOW yiswrs* 
fabSi §• The peroent&gp of tannin in tea strains of 
growing ta four different habitats. Sampled -m 
Sept^ ber 18, 1940. 
Species 
fes 'Satea 
MM. RM^ 
MM jlmlm 
SESE wS&@a 
Oleae (Sriglml Krodueti^  ITemoB strati oa fmrnk 
nuB^er looatdm strips stri]^  plots 
g5 ma £0«S 21.6 
E6 27.7 m*& 19»@ ma 
gi @6.9 16.4 m,s 
g8 25 .S 16,4 " §4 .1 
g35 iS»i ma 1®.7 
i» 27.4 15.2 
alO 17.2 is#t 
all MtM 18.1 
a$ 1&.0 19.7 
cl S2.7 
w»m #a tk# «f^ «t «f ftNilttosg. ®s UmM 
@«t«8fc #f f«»l« #!«»» ®f «»®tk ra*&#» 'tB® typ®® 0t W9r» ««•€• - • 
l<wr flaats *»A fr«ttlag' imm a «liw» mwm Pto.t« «rW* 
•flttlftHy '#e¥le»f«  ^mm t@ :1a wht©ii mim 
In #wfy ©!«• tl® 1a«3i.iM ©oatent nfc* «tt a. fffriB«^Wig» 
iftsl*' to %it# tia* ta *fcbt fi^ ttiaag flitatg (ifebii't) * 
ii»|.l«.r iP8-wl%«. mmrmA mhm mm «.aft #li floats sf et>em glf iww' 
fls9 •bte»ta e®nti®t wRss ftlrott-i fpr-,««.% ii#«r la'ww t%. 
«&« ia «M mm St# ®M pl«at« MA hrnsA* wMl» 
igi© mm ®ff -ilA »ot»' Willi «f this 
fliwts lAWfe '-«» lyirvBstet •ft'irti ye«r wonM -wMPifaiBatly ii»t fwtifc MA «!••*«» 
th®tr- sb#«M 'mm iftamia wi'lise mm ©rwtt wit« mmm 
•mmv&mt «M« 4 pp»«t awmlier #f sfe««M l» -isNlt.# l©«i»f!grp 
b»f«# *».%lag *p» tli# ' «.fi» »B«iiiiag flltrib* :|^ b«ir 
tlst ^11 »#t «»%il tk» <fctrA m fmwth ^mr*' 
fr«. a«tt«r»^ wmlly €# *®t. fmMI -tfe# ••»esif m ^i^pA ^Ar» 
l^ bls f• A oomparisos #f tifflBtii cost^ t of oM isith new plaats 
aad dsblossicMi wltti fruiting plant# of Ehas glabra. The 
inflorese«£»»8 wsre remowd a f«w days bafora t& "blo$«<m9 
i«ould haim iMrmlly opecaed* The new plants w«rs 
fT<m old plsiftfi* The saaples were ti^ aa A»g»st 2, IMO* 
§lm$'  ^e««"t ^»ala #f |4aats 
Swlwr "'' '"• '•'' '"I^ " 
gl2 tf-t m*@ 
#4 ts»« 
#s ' ti..f • t:i^  
fl? .ss.f |f..S 
 ^is.se iaai mm. ftdpym^* Sa 1. ©wm, 
!• mA E. % l^». m^. tm: t«»»Jto. 
1« »#pii«fcl«B «f l«iif ptyls'ms- i» 1» »iae« •!«« 
:iwftil .te€ tl»i« »» imr#ly thsa mrm t®-* I®»f« Ifee s1a»«  ^
iO-l FMM iw»- *naly#«4# &« awrag# f«f wat ®f '%« |»%.l0i®* 
ymisiilwifs. m# i* E« ty t^laufc mm !• Bt# lmt» 
Mtm .©f «aa» mmh. ki^ ar'th# 
, -feeir .p#r ®mt« fe«'iag IS»S, sffli If.S Ife®, wore law 
ta ttwato ©totwet tn -11.11 mm*, %«lag ,ps.r oa«t, la E.* %itelafc 
Siwatoly S»0 f®* ««% •!»..  ^ s:p»«t®«.#.:' 'the...^ ta'tare.'..ptwseatied' 
• to-Table 8. 
f».%l» S.# Btr #f tajMia' -in tli® *ibe-w psrfes ©f 8i»ae 
INI- M 
<Bwp 6«at 
®f «i350ifc® 
Bliwi ^1  ^
Rhus ¥ISWa 
iniiH iniiiiwBiiiw iiMijj;jiiiiiiiwi'i»iij|ii||ii||i 11m gKW* 
mmmmwinmm*' iJhus p;lat^  WWPWWWW •«fejl|Ml(IW»i!Wili.lMii"i Khus glAlapa. 
*E giiiir 
MSSYSS^M 
HEbITOE 
lES'fejfe 
'IKS 
rkus 
jklbLUs ta?T i^na 
IfetS' jUiHHii.llll.* li'il «rt«Swft#lilll»l!«!WI'.«i|ili» IHS " - • -^  - --
Ehus typi$0» 
Khu$ cc— 
Rhus ftros9ftti®a 
@•0 Sl.,f 
g8 6.6 . is,.§ 
s« 5.6 26.8 
# 7,0 32.2 6.1 
# 6.9 30.5 
St 8.6 29 .1 
S.0 30.6 
g9 6.6 27.2 
tl 21.0 
6.7 24.5 
tj5 ' 5.6 21.4 ».o 
1j4 4.2 23.6 
6.7 $SJI 
« •  S.6  ^ ts.l 
4.1 
M- SS.l 
U*S 57.8 S.» 
•1 . S.l 
, It Tbo •»&» Boim s*f tli« &t tiumis 
trmm tmr .«f®0ie» of' »iia»o l»t m'&mU msmm .wece 
mmtmtlm  ^ the «!%»•* 0# tMi r#8«ftroli It wm 
tMt it »tgbt 'l* mmms&my tm •jrta.Misk. »*fai4s  ^ swmi©- ^  th« 
ftaotlag &t Mm4m • f:emli»lm»xy tast* m wmi gmm^bmUm tfemt 
flaatiag •d'Hii wmM prsbiAly 'Pisttlt. ia ®f ewefe 
•full* S !&«» »f pnwritai.Mtw, "ttisi# *i« m '%• «••! of 
Alffiw?®s%, »p0eM» 9t &mm*- »« g®r»fe«fei®« •r®#alt# wsm^ wsgJiglkJ# m 
wlip®ifc^A •.!•»( tmr -ijai fmggmt mme m€ «kly 
I ftsft t -far :r#i^ -«%lwl|r tmr imri »wi s*«  ^«»»©* 1By> 
«f ia tkt# w<wi- wife swlffc®"!®. m%M* '»rm «ft«r ti»i*law»t 
©if  ^ftieftSm'tfa®, if .o« r^«4 irt-tt that &t most ®r®f 
pjMMta, vmM im 9m«M»mA •mwf lew# It mmt  ^tai»a iaat© «ee«®% 
•ia«t THRNM fa all elm# »®t».«'W.e8a» smiiAll©# 
,S»#i, fr* a# •^ mm «!«»» w«al# »t of 
©%w4«ii#ly 'M9A8 'ftrSBB ®l«a®s #a "tt# #f i^ tdneMm ©f TiUfels 
s<»®4. »«M. giw a fei^ #r -a-wra t^ .f®r#«at«NP» ©f gtiwidtwittm* 
.fftWt f• w.«lt« of %to- "S®«i %f f©wr- of 
1®» !«• 9T ARMTMG^ f®r «*»% ' ijriaNw®#  ^ lo# 
days i^iOTdLa»idLm  ^ «f 
, t»si»d p®r t#st 'frSSi* "'"lots^ itsi "SSwm 'ilais«« %»•«%« 
!• ar«Rtiea 30 100 ll.O & m t « 
!• cef^ 'iSfc 30 100 ia.4 I 4t 0 IS 
f • so m 1S»6 t SS # it 
1* 90 IM IM*$ & M o, , 8 
^TrefttM with ooneeptrftted sulfwi® neli fer 20 niaafeB® (S# Iter 
*• » %or both «.»! wtr®»t»i 
•fl* 
m mmms mt lhrt««islag es-feason fe* Ifl«r wig»« 
flr#« »l««# la whtA fltet* mm • W9 « as-r# *« c«i» -
ptfti %0 #«#4» pp '^»®j»4 is ftsMlls^  «!«•« 
•wtth ti^ alwR-fen fh# wii«l%s -©C *#«%» 4ijtfl®alt -to 
f«3r ^ mi l^st® «i«» 1i«y 
fery* to Im ti«' ^pPt'eM r^# «f%«r th© s»«i,«. wye- 'r^ oirwl .f^ » 
tb» -pirtwirf® -iMtoy *#w' tot# * *«!»  ^m r^ *11 -af fe®®# 'Trtttefc 
"•if®- w®» *i« «& -^ ©w# s««4« 
«fci®h »isi: t© ;%• ©f "tti* «P tt® 
®afe« t^iii%i€ ti# tfeiey w©r# ©m««f««atly M«mf&ble 
mt g#f*iaa««» .lamr-l»b% ti»s» «Ns#g wer« pal«r ia ®©l©r 
th« '%««» sfeiA nmm hme.wy 9mem0. t« Sfcfel#' 10 4® th« of m 
%» «arsc»i«tt® #1' wl^ th« mt 
fJiwfes' jftpflBi TH» MMHMT -«f ELMM IMM^ MM 
awill Wmm l« i« I® a# 4»#4ait» relAtieashif 
•pre«la ;^^ - af CwltkS* "Bt® »teiii,««.). f«r®estiig# ef irlab  ^
fei.1»3<e 10.» Tlftfclllty tests m4© ©a w®is ©f Bim» gl&bgB. fi«* gtasi 
pi.stl.llat® el«a®8 wJii©li wmm tr-m 
staniifisite clcmes* 
•Wmf ri f • Umplm Blstam# trm 
»o» «LMMM  ^ ' • 'Slaie®** «f fcwairy <«»'€»* 
M;JoiaiBg 88.2 11.7 f 
@4.# M*§ M 
»© Ts.g m.*f ••-••• s 
s©- jp#^' • - mA si«s ^ • 
loo yar## or mor« €®»l Sl«f If 
loo y«ar4s ©r «®r® •M.»S . f •,# 10 
Sflth a. specif ie p-avtty Iteii UttePii. eeM# 
">62» 
f>©ssl!}ly same or all of 14ib plstlllat# el®i©s tmm whlols seeds w«r« • 
•coll©et®i -mm md ©oaseqiimtly p«lliaftti©a was oeeirring wltMa 
•th© limits of tb® olon®. lo efxa®ii»tloa wais a&4» on lie ^floiwrs to 4«t®r» 
®iB« i^efe®r or »ot %@r« w®r© st«»»s i»r©s®»t« la edfiities to th® abovs 
assmptloa wiafi ani inseets my h«® l»im reap<»«ibl© for' es-rrying pollen 
mmr &r«& of wi4® @xte®t» loaey h»m& Mvm ¥®»a obgerwd fr«q««itiag 
the l3loss<38w of stme. 
Sine© it is laa©wi. that soaetises respcmi ilffereatly ia ths soil 
tlian they do ia .g^rainatlng owas^j s©-roi^l plant togs were of th® fe«r 
sp«cl«®» Actml geralmtiea ©oimts mr® not is ®ith®r the 1939 or 
1940 plantlag®., Icwever, after ®E©rg«aee of "tti© •«#«.dllng8 it ms •obsarwd 
that rat® of femination m th# firrow plaatSnge m.n emslierably less thsta 
in the strip flisntiags, l^or geraiaation ia ffc®®© ^tem wfc® interpreted as 
b»ing the r®si:4t of «afATor&bl© soil i»i»t«r® r®l»tioBS -were o&ueei 
by tb® ntttier lm9^vy*^xtsTm& mriskm soil whieM iti«4 out wry rapidly 
ftft#r a imia ®«,d fira^i a. l^rd or«8t «» th® stsrfiie## "ttiaaping ctff" resulted 
4a furtiier diffiislshing swrriml of igure 28), 
It wa® difficult to toeM# «p©» tlie optijKw® deptti to pltet th® 8«0d of 
^®s# four si»oi«» of soBRo* Fo«r »rMtra.ry dop^s of 1 and 1^ laefc®8 
wire «Liid MOO se«d» of 8p®€i«« mm planted at tt© r^speetiw 
depths# iai»r^a«^ of th® 8««dliag8 begm m tt® ®ightii day after thm plant-
lag. • For ttio four »p0ai&s & 'total of 4? meds emrged &t tto# ^ iaeh d®|fch, 
31 at -fee i iaeM ddptfa. Ml at th# 1 i'uA depth aiad aom at tb& 1§ iaeh depth. 
The aaj^ity th® i@®ds mkieh ©swimted rettti3P®d *MW^. to ©asrg®. 
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IWtM II*. jp®.r mmm «# Immmrn sad «fewi pr©#tt®«4 %• 
tmw ig?«ei#« «f swum fltet«d fr«a s««i ia my, lf40, 
mi. hmrmB^ m A»g«s* gS, l&i2. 
S%#ss 
Bhtts •li rn 
gioo 
mm fiJa-tapR sm m4. 
lhtt» ti-ffeiMft tm isto 
It itip|j6«.i^ 4 irm %&©• fafcl® IS mut Figariw 9 1@, ttiAt ^ I'f^ er 
 ^»M4i# ®f .jWly iMi« littl# .teer«Mi» ia  ^sfeww. 
Mtll ^ «Bi ®# tlt« l3«i«ek«s itelw-H»4 ttf «.Ei, f*ll eff «t 
rt«at tfc» tS  ^tl» '^ -^ m ««M#i s-Mwt l>e>|^ Miag 
tfa® 5«tt«r p«ft »f Jmly, started te f*ll ®ff «»€ e«««t«eatly It 
•ttat littl®, if ia dry wight ®f I#**®®' w®»M o@®«r» 
•®i«3rtagly# f«r •©wi&<Muit®*a tb« tewwattoag «f .8W»® le&f sMi"fe»risl, 
a«t "fe® 4#l*|p#4 li8tt«r Mly IS, if of Imf 1» 
ia« tMkfi'Wal. la@riN9t«». §M  ^®4i»€l:iag. WMI^ ' fifths 
gnswtaf taring -a# twwr,.. 19  ^• 
]^ &suremnts in inches 
Sp*«i®® '"iiiy F 'M" 'i Aagsas^  
R» &r<a{H&tio& 
f. "^pHg 
¥• erSSETea* 
¥» typlstinfc» 
2.0 TTM 11.® u,s li..S If ..4 
o.e 4^ §•« XI.l U,.f ll.f 
U9 5.4 7.8 g.4 «.s t*6 
1.7 7.8 is.l 17.2 lf#I • lf..t 
0,Z 1^1 2.3 3.8 4.1 4.2 
0.S t,S 9<i04 s^. 
*One-yeRr-oM fli«Bt«| ^  wthmw^ f©«r mm twe'-fwitr'-eli fl«tttii» 
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t# emtnim S®- saA-if 'f@T ««»t #f tito 4i.r»et t-i#t 
•fWftiSags ifife©i»€ tiiftt fcetmllip 'tt# li#*- wm m/t -MmmwrnmA "fei* 
»mvhp pr^ hlj of 11#% tstm. %h .^ Htpt-a: «# 
mAmt -tts* SO p»r ««%. »fcM» th«. 14gkt w«» SS t# #t f«r .««* «f :a»li Wffl 
as##** "tti# ti .fer #ie. sp«iiA,tng» -wetr# «• fei# •»-* ?S f®f 
©Mt ®f -ftill lt#t» It *w« ia s^aptstlag a«fe# tfefct  ^-tawate 
-mm MmtrnmAt i» &1.1 wi«r %&• S0 f»r ««t stod® Tjwt a# 
mu »ff«p©at vmAmr ti» 'US pe-r e«Bt Mflit MtwMslty avmiNl feo i**t- . 
m e«at«t*» a# -©f Ifliis tacfsrii^ t; Are ifeeswt 
la m%l#. IS# 
#1 cloa»». 
m gf yigor> i^ fi^ JLug f«r iua*lysis was- m®% tagaa 
wtil late te »**wr «f Itii »»4 tta* littl# tt»e -mm ipwrf-ttei f&F 
mt fMsbs m ®f fl«at '*ig»r t-«r|»g tl*-! mmmmm 'tfai 
•%wpila««t mt liMi «lw«s- wm m^mr 'If 
•fte%»X mmmm^m*S:» 'Sfe# »l« 9km^ mt ^par- tlte» 
4l€ fi®3rtile ©!#»»» flPWB flsaats i«|r« wsmlJy taller .aaS 
•tt® .ft i#«fer gmm* «•!«»» i I© .i f%«fe tm 
l*«lgkt tli.« 'pi-iimHatt# ol»»# mr* 4 i f#«t ia 
1« gjrovm »i«.sw-«Keat« w»r® t*i»a m# s'»».r Art fall &t IMO 
•^zi tfc© plrnt* wbiefe i«d %«®a 8«t o i^t ia l.f35t aosd IS4W hia4 Iwee®# aoro 
fally •»tablisfe®,€» 
i«rlag tfe» mm mmm •%» grawm wm* tftteKa m 
#@s8..HjBg K2ait@y. sImIIw wre 03A tfee «t«m mt 
fabl® IS# Mtlmmm of degre# of shade oa percentage of taania aat 
la 1he lea-res of oaeoyear^ old seedling plants sMppsi ttim 
Soil Coaaservatlon Service nursery ia Itouisiana and transplaatM 
tat# ssa and shade plots at Floris* losra in th© springy 193t# 
1*1, etme Per cent 9t 
3amt>«jr* awlstr of t&w io«r»® ©f s«Hpl« shade smp%$M§ WmmSm 
Series I 
mm§ '@4 ' oopalliaa Seodliagi .fro® ift« m S#pt-, 4, l,t40 20,? tt.i 
40406 eopallisft S«®dlt»gs trm tM. m 4, Z940 Sg*f 
404  ^ ^@4 i-#»41tegs frw to# © mm* #» tdm m*M ' •Si,© 
i 
41402 ®4 Ssmiliae# frs« to* m s®ft# If, lf41 tl.4 11*4 
mm oi i®«41ia.p fmm tm* § Seft. IT, 1041 ®1,4 S4#l 
mm gl&tea SwiiliBga fre® tM* m Sept. 11, im i$a • •If«i 
mm gff glatara S»#iltag8 fmm fed* § i#pt# 11, Itl® zia !»•« 
* 
Iowa Hillcultwre Experimental Farm sample nvimbers. 
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I f *  Sespons© « f  t e» . a®b  g r ®w r % k ' o f  ®1«®8  o f  f o t t r  spe c i ©#  ©f  sw*o  1a f« i»p l aa t»4  
to it.® IJ«aonst«ti®» ftrifs to th« sp'lag of IMO aaii 1S41« 
1940 lt41 • 1941^ 
UM.0 Jtwrage Airwaf® fotai' 
:Sf©'el»i •bran ell length of ^raaoit leagth of femnoh ef 
growth •branches gT'Wtll larajiche# growth 
(in.) (i3a.) Cito#> (in.) (ia.) (ia«) 
• fl M MS l§d4 37.1 sffi if.® 
I. I'lA^a fi 65 9.3 1210 8.1 
1* g6 260 13.7 168 8.4 
!• £§ 510 20.4 1754 23.4 . .. 
E, 496 19.7 18S1 £6.8 «ti' 
f. glftbr& gl7 262 16.3 026 13 »E 
f. ^&bra gie 510 U%M 1241 29.5 
1. C25 420 14.0 1033 28.7 
1. 
•M* "ilW&il gS5 268 18.4 85a 19.3 Z F M  If.# 
«• M$- 1082 14^ 1582 23 .0 
f. alO 181& S019 16.3 
f. all 1212 144 S 2782 16 •« 
!• al3 623 11 •? 883 12*11 
I. AiWaati^ al7 466 It .2 648 16.0 
!• *i.«8 $M isa i|ggig. S4»f 
»• i*M el ilS 14 .1 lis 11.6 
ia th« epriag of lS4i» 
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18.# Si® -awMte clmma wi®r 0%8®rt*tioa to I©*a ftm 19.38 t© IMS:, 
GTVIXG MM 
4&%A TM M»H* 
Wmr .«®a* 
Seac  ^ »• twilg® 
Slaw B-W* jt in-|in Mil ai $%&§@ 
1®,- #la®» t»«%« -tesHiia Slope iireetl(« •3Ep»^«ar« LoeaM-W 
ft! 1 1 17  ^ S f Wtrt. I« S« Para® 
mt 1 f »•§ I8*l M s Wsiw% 1. 1. ftfim 
®>.s I I 19,§ 12 .1 '^ rt skadm I@..®sa^«fe 
.&4 « i S2»S ma 11 f 
&§ H 1 26*4 t8»? t S |%11 saw Fl«rl® 
«« 1 4 ss.»i ».•• . 4 w f»,r% .•!«#«• Flwis 
«f I i m»9 1««.7 4 ¥ fa-'sri shat# florls 
1, 1 »..s ii^  8 W fart slt*4# Fl»t« @9' 1 i .tl»s f IS fttU 8«a Fl®Pl8 
'mW t s tS-.,5 • f t f^ ll mm ?l«rl» 
all I s .t.8,? iO*t t S F i^il em WUrU 
al2 i i .».*3 «•© M •S F»ll sw ricrift 
alS 1 1 22.1 t§.s 14. s Beirfc liiad® M* S* 
al4 1 f ^3.8 .tsa .f. * Pull s.«a 1* *• w&rm 
alS , B 1 2S,« tO-.f 18 1 • $1BM@ M-* *• fmm 
&M I -I ts-a la.g 1® 1 mmim l.'i. rmm 
alf 1 1 .gi..§ 24.1 1? . » fftrfc. i^®. I. 1. fmm. 
*18 I I ms 17,a # •SI fftjrtt cteiw iri#pla 
I 1 m»$ li.8 S I Itopt «h«i# Fl«riji 
*m 1 I m,B tf.t S 1 Fall m. flor4» 
9M a 1 ZQ.B ti.l s 1 mrt sfyftd# Fl«ris 
mm 1 1 25*S !«•© i f»ll M& Wlmts &M§i I 1 2S.S 23.@ 8 »• • mrt wmdrn FMrls 
ml $ u £0.4 34.4 S 1 .fftrl iited« 
& m 1@.8 £7.9 if i 1^ 11 .s«ft S,. i. i^ i» 
gs s % 21.1 gs.s m s H. .1. pii* 
8 1 20 .S 26.8 n 1 S» i. P8k» 
K® r i .Sl*f 27 .6 @ i Full em Fli»rl« 
# p 7 ms 25.4 g $ Part siitkt# flirts 
s I M..f l$*f 18 i Birfe E# !• Wmm 
§6  ^ s U is»f !«•$ m w ffert gfemi« S» .^» Wmm 
i s ti.i t4.t S IS mtt Mtrnim 1... i* Wmm 
sio t 3 tsa IS.4 11 1 Sh«.4#. H. £• Sam 
gll ? •  1 it»f tf,.,S It sw itaad® »•• 
612 14 l»,i m»$ m I Pall mm' a* 1. f*m 
giS I 19 .S ma 4 w Full ®aa a# Mm t^rm 
gM • F ' IS 21«0  ^ t.&.4 i§ I Full mm M* s. Fmm 
glS s 1 i««i. • ti.*i Si s mil sm 1# !-• Pai® 
fl® F 3 21 •» l.®*.7 s g ftill .gM i» 1, Fa» 
P i 18*0 M..i 4 w Pttll -.siitt Mm B* Fmm 
fl» 1 f .19'»4 .^4 11 w ftill .«« I# !:• .P(Uf» 
18« {umAMmA): 
JP«r 
Sex* »• 
Qhmm 
I®** 
of noa-» Mmmgm Blope Sim 
clone *»«t« tsuaJs Slop© iireeticw «3cpo8ur« 
gl9 • f" 1 20 .T 26 .S ss • I fiKrfe simAm I* S. F«» 
620 f I IS *4 22.9 i i JP&rfe shM« I,. fUrm 
g2l f ® 13.8 gg.S t m f»ll wm .1. 1. f»-r» 
gts W I. 20 *6 29.9 f • m »srt. eM« ,a. S. Bfcim 
gf$ V f 20.2 26 .e 'M s fttrt iJ«4« t» 1» f*** 
m $• 1 zz*z SI,2 a » .ftart. s^« 1* £. Farm 
ggS f ? 22.0 27.5 1© 1 fall isw B# 1.* Pftm 
m s. i 20.S 23.2 S 1 full 8SS !• f . .tea 
> « 20.? 22.8 t s ftill 8WB Mm S. Far* 
ftis $: s 20.6 26.4 » bE mx* I. B. 
s 1 21.7 21.1 11 S Bart ehad® 1. 1« Fiim 
gSO S i El .5 19.4 It $ tfert ahe.d@ 1. 1« r»ra 
esi r 1 21.1 29.6 . IS 9 Pull fivm 1» i, fmm 
gS2 s 1 22.7 27.9 21 » Full sun E« 8,. F&r.» (;S3 F I 20.8 27.9 18 *1 fttll .sm 1* !• PwE» 
gM g % t§.«t 19.7 m istrt aliMs flerta 
gS5 F s m** . 21.8 t •S 1^1 •«m F.l.&rls 
F 1 2S.» 20.7 m S Fail san ploris 
tl F 1 • 22.0 £1.0 m « leSreger 
tg i i 23.5 24#5 « 1 Sim l«8r©g®r 
t3 s 1 El.l 21.4 10 » mm Meer«  ^
t4 i i. 21.1 23.8 4 I Shad# M©6r«ger 
t5 f 8 g.1.5 29.7 is 1 Saa BeSregdr 
W S 1 2S.& 2S.1 14 1 fsirfe ^ad© ScGrogor 
ts f 2 20.4 2S.7 IS .1 $m -^icGref^ or 
t9 f I 21.9 27.1 m 1 Sm Meer«gor 
tio P t gl.4 27.7 IS 1 MeOr«ger 
til F I 21 .a 24.2 4 s •am Guttsisburg 
tl8 f 1 22.6 14.8 1 8m Guttenburg 
tl3 r I 22*4 21.4 to .1 JP&rt. sfeisA# Sttttealwg 
ti4 f I 22.5 22.4 w 1 IWbttqwl 
tu F -1 18.8 24.9 » w §m E» i.. F»m 
tis P 1 80 •# t4«.2 16 w Sm il@6r«eor 
^The letter preceding th.© xm&hnr desigBfttes the «peele«| 1»®», *a» 
sigaifi## iihaa *e* !• mptXttmAf %* HiMs gla.'b,ri^  «ai 
B." typhina, ' •''' "• — 
%«»x of eli«» i# %• S for- stftssismt#, f ipr pl*tHia.%®-aai 1 
.for 
1. F&m d««•&»« ltile»ltar« .iafNsrlsaesta.! ^ms# 
IS th® «wmg® mmtim of 3p«.t»e@s ,^^  &t asm»<« t^oala to 
Mm M-iscms !»«% 'wry IJttt# *«.« gi«a  ^tht# |hRs»-* H«rewr,, 
tfe,« ii^ 'rl»ae« ©f n«i*»l«iato tos »«% 'l^ i* siaaes 6"te»r 
'w@>rlwrs is t%i« fl«M tet© Mf» %Mm 
s'oteistfta i^t IW}ISG), 
>»8fiiBse of BWMA »o -eaylrgBMrn t^ftl f»e%»r8 
FM vari&tiQa® IN fliwBitt# A* Hillettltar® Isspeyisestitl 
FAm a eeaprwliflttsiv®' stiEA|r m4m la IfSf « th# mttmt #f ft«p@e% @f sl®i>® 
•m ®ltswrti« i^ «t-€r# {0 Ammi> wli« -mtifttiws ta ©lla&tt# fftetCHrs ®a sloiws 
•®f I.IIMWM% t© %tei!S# -wriatl®®® wky %® 
Im tie » l^f i«4 tasnte emtieat- -©f »mmm m wiri©a« ImaMimm 
:«a4 «ls» fcy 41ff«:ime«S ia tli« «f %Ii»s© fli# 
iiffJettltf' ia wtRsmrisg re^yoas## »<»* !»«»# app«.r«Et wh»a it wiut 
ttet stw«^» ir©^a€l«ss l»o«.ti», lifc*8 us 
hi# %wai« mv t^ m i» ©rlgjto&l *it## i p*«»®iats data m tfe» 
•liBia-iii «f sawst-© ®los®« grswiBf. I» »©fi®ip&l, « &irer&g» 
#1.%®® is Aiefe •&# fliwat® 'himii l)®»a grawtag f®r «t l»a^ r p®riM of 
Mae M|^ s% ia traaia Se MBftf -nuri&U* fMt^ rs .iire«>It«d 
liat it «««®i hi^ ly .S*p«©1;S®a.l l» AiStmrmmm ia sites* It 
««#n« rt»t4smbl« t@ MN^SMM tbftt wittiia tb» sit#s it my 1  ^ %o eoa* 
ptr® .p»sfi«a®es ®f -lii® Tftri"©#® •«l«©tl#3as ef s»r©« 'these iadiijldtt*! 
3^ot®r« will 1  ^ ®«si4#r»i la-t®r 1» titi* 
liei«®l,taii.%le MTTMRMMMB- la Bwlag ftw yeftr* ia wMek 
fi«M »xpriweafcs w»r« jwa* it ww aivisafel# t» fseort s».J«r 
sllwacfelft TM YMMT* ft« MSM pp®©tpi-^ tt» M 
MtH-mUmrm Wmm tor tfe® ymtm 1®S8 t® lf4f I# p*#s«t»t J®. f«W#. If witte 
'Ot thm tS-ysar memge* tm tkm mrnmnt U». Wmm^r 
.s1m%.S«a* St l.9"» mB mmm-b iiwf tine 
:^ w»wr# -tfe-# rMnfitH tm May, Smm.- 'MjA .Jaly ww s#a»s t^ ^0 »#*miki 
tm tl« grwSag mm§m» emmtml ehmemkim thiit <k« tsetftl 
f©r iSS9, ai«% ®i0«f»s% tm i^m -«wr«»g®» -wste 
f#r »-«w-3ral AM«ait m» i^ri ®f- th® •pp«©ifi%«.-t3.-eM, 
f»ll toi. tk# »m mm'^  «f Wmm %M» f Mekma et l&ts f#ll ta t 
'M luelaslT## All »#a'%s., ^prll Jee^wst, wmm 'bel®B' 
wmwml ia *• it40 &»• pf«eip4%*M« tmc tmi mm 
mt®# ia«ii»-s «biiW' Ihttt t*r® fifm« ®f tliis r#il la 
'Mid mil ©f ttai *ai mmmr mm^s w®?# 
Ml«w la li4t 'fe® f#r .Jftly w&# iweh S#wjml 
-rfttas <3«r©«ri^ - iurfatg -ft* *1443» #f %!«• 411 ©1fa#r 
®f •^i» .grsirlsg •mm»m v&m 4#fl«4«t 1* ms t@ th#^ 
fg-yiMir 'Awem-gs • '1&® ntla^&ll f»p tfc« f'Ifiil m$m ®f lt4S m« wary 
a#*!* hm it uras %lie. AiPftwge la lay sad Jttly# 
•»e® «0w«tly %««?•*»•*»# Itltettltwp®' Hwra f®r ItSS t» iMf 
fmm wm^w mmMf me Ami Mkmm im ®8t"b:l« go witti 
e«Bpur.l«®ii« -©f %li« «•»!«§»« ,3Pe»>'the neftr«8t 
f«pit*twrs <l«pftr^ e# tmm «©ra»l w#r« a®# to 1@38, ItiS ftad ItlKI 
«x««pt- .ii«ri,ag Jaly, wMejh wmi aJbov® fltveimfB M «aA of tti# •%%.!»« ymwkm *« 
etwi^r»i tQ^ fsHrioi.- JPaly lt4®ms #xe«fM««BfcHy #*4 
a%ew.«i@ t#-y®«ty as*®* -tt© y©iky lf41 ms nba^mlly mam thrma^mt. 
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21 feBiwwrfeMw iftily wwc^Jtaiao fcir t®apa»tor®  ^mSst«»'air'temfeFfftey® mA wmism'mit 
fi@r the'iwttR®'*#!! plot®, Wro4mtlm M4'i«wai*s«»ttm'strip! iariaf 
tJw l>eri©d «faly It IM'IMPTWT 11, the three «ete #f 'sw^st B^RMM ©HaRttt eoMlttfi®# 
til® 1941 grosrfjsg .»•»»«»». 
air twaixiyatwB» V» Mtolsam air teapgy&tug®, l6grl»» soil %«p®y&tare» 
0a-to Will Produetioa l)#ffi0B«'tar»ti«a Well Frodiastim l3®moa8'te"aH«Ki W«ll Pnadtwtioa "Bemmsiar&ttm 
plots strips strips plots strips strips plots strips strips 
July it m lOl 103 m is fl lOS lOS 109 
July m §8 105 106 m- n ts 106 106 115 
July i# 100 108 111 » fQ f§ 107 106 114 
July 21 100 lOS 108 «s m fS 101 100 107 
July IS 99 108 108 if m -Si 102 102 100 
July tf ®f m§ 104 « m if 102 101 107 
.July '28 fS m$ 106 ft ft n 106 10« 113 
July m 105 108 106 fO ff ft 106 108 117 
July m 105 110 107 w 71 ft lOS 106 110 
July SI ©5 100 100 n n n 104 106 115 
1 m 103 104 • «i «8 m 106 108 116 
.J»g« ' @ m 104 106 . ss §i il 108 106 114 
Aug* i fS me 107 6t m •«s 105 106 US 
Aug* 4 ts mz 106 m m m 103 105 Hi 
-teg. i m 101 101 m u m 104 108 112 
itag« € m 96 97 m m m 100 101 108 
A*i'. f 94 $f lOl 61 $$ • m 301 104 110 
Aug* $ ss 101 log «i m if 102 108 114 
Mm*- ® 101 106 105 @4 m «« 102 107 112 
Aug-t 10 100 104 103 m m if lOS 107 114 
Awf'* 11 100 104 105 m n n 106 W$ US 
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fnfel# t2m •«€ isiirf volmity iata. for th« twMR®-
iwaoastnttlea »trtf8,'W«ll plots'*a4 froA«etl« strtpi dwisg tl» p#rioi iutf IB't© 
Attgwt 11, th# tl33r#e w#«ks of mo«% MMM ©Itsmtle eoailtlMs of th® lf41 growitig 
fotal daily porous cup M®sa relative husiidity 
1 to 5 P.M» (per c«®tt) Mem ivind Tpelooity (ffiiles per hour) Ji»w 
*11 Production DaiiOGs1ar®.ti«i Well Froduetioa B€Ba«R®tr»tio» itii' Production Demonstrft%l« 
plots ftrlp® strips. plots strips strips pi®t« strips strips 
July ZZ if M il m 44 44 2,1 2*2 TS 
July gS 10 FM f« M « 42 1.2 3.1 4 .8 
July 24 tl m Si m 41 40 0.8 0.8 1*4 
July 25 Mt 4® 4S m 51 60 0.6 1.9 l.l 
July 26 m 42 •S SI 4S 4S 1.0 1.8 l.l 
July 27 m 61 fi si 4S 1  ^ 1.7 S-.S 
July 28 ?3. i« 48 4f 41 2,0 2.7 s»§ 
July g» m n fS 41 - m Si 2.1 £.5 8.5 A 
July S© m m 4S 41 4® 4«' O.f 1.S 6.1 t 
July St 4i il 44 40 If 0.6 l.l 2.5 
Aug. 1 fi f§ «. m ft 30 1.5 4_i.5 l.g 
Aug. i SI «i 60- 4© SS 31 i.i 4.6 1.4 
Aug. f » ti fS 41 m 36 0.2 0.7 l.g 
itotg. 4 ss s? ss St- 44 4« 0.2 0.5 1.6 
A»s« i M it M 4i 48 41 M O.S 1.6 
Attg® i St ts M 4S M ft 0.8 1.8 2,6 
Aug* f if if 4S 41 St 0.5 0.8 2.5 
Attf* i IS 41 %$ SI 4S 0.7 1.0 2.0 
Aag» i M I® M §0 41 M 0.4 0.4 1.6 
Av .^« 10 4t so m 4S 4i 0.5 0.4 l.f 
Aug# 11 Si ft ft 44 41 St 1.5 2.0 e.4 
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mrly ®'tag®s'of tfe© f««©a.refe.* fea-swrnejits ©f these w«» aai# 
by  ^ tli® »f h«Mity fwd li#t 4at«a«lty n^m. 
th© pl&ats ©b«.r««tioa* 
t»"bl® f§, Ih® «.t®.reL.e» i^min contettt m «t iry welglit l*.sl« &t 
th.© tmr s.p#ei«« of Hhiis &j*;^ e#4 ewr » priei of 
fiT« f!««e©ttti*e years. 
laaatet gsr emt 
Sp©ei«» 1938 1939 ism- If 41 mu 
ai«8 #,r«8iti©». ft .2 m*s Sl*M 
lha® eepalltsat® st^  ta«a Sl»$ SS»f 
Slias glatem ts,® Ei*S MS  ^
Ito# tyjhijm M€*§ 
^Qaly .l«®-fletew9r®- for tlw aj|f»e 8-p®-©i®#, fh® fetioi©-
.tmeiila ba i^ag rmeemA twm. a. 11 sfeetes «3c®gpt 1» &r«Bttlo&» 
:^Sampl©« w@-re tak«« flroa oalf few's cmro®» «£ -tfeftr© w&s a 30 
f®r ©«at Stt -tettlft «fi»t8nt. 
In fftble ti Is til;® list of .the lattle® #ia4#8 isbiefe wes?©' eoastruotei 
m& .pl&c»d &mr natiw fersBSflaBtefi &el@etioag of swia® toge'tti«r irltli 
til© spoi#g! of nxame m<»T wMeti #s.©1i m.B f1#.©©a, Light r«a4liEgs -mm 
te-ksE «lth a raiicasetsr ®.b4 Clmmts |ti©'%«st®r md»r the uvame plaits as 
M j»aa0 of ocBpsriag r©l®tiw tiiteasity of wliioh M.8 filteriag t!ir©a,gi 
'the le-ttie© and the f oiiag®. k light-wsiigli-fc ms pl«tc®d owr sba«i®ii 
I sisfi 16 to asBWe additi-osal Is #i@ »lsad«® w®r® •pitated 
dark gr®©n «.« & Mfiae of miaiaislisg ll^ t wflectl^ a* Hie «ff®ets of 
this itrtifieiitl sl*<iiBg m, thm plrnitm ms i©t»r»ia#i n® s®ftrly ae posgibl© 
«#!<• 
26» Ll#t ia •i»r©#s1^g# «# imll iwmltght «'ad»r avme. plwfc# 
Sh»i« apieies groriog 
aass r^^  wBi«r lattie# #i«A» pi#t®Ba® r^ 
I MM M f 
i Bhus glfe  ^ If It 
i gtttB gi»%im i§ 4S 
4 Bha® aremtittfi. ifi - 2# 
6 'a»8 g f^tbrs,^  44 
i »«» ». 44 
f •lh»i8 %'ifaiaft^ ^ 44 
5 Bteaa m 44 
9  ^
M lli.a8 glftbim iS  ^ M 
11 Whm gl&byfc  ^ 40 
.•trt*iaiiiiiW*»" -iiiJiiiiiWiiiMf. >iM'mwi>iii 
12 mm giftbya il, m 
It Ihttf gl&byft i&' 4§' 
14 Itot m 41 
If • &m glmbii^ -. m m 
M mm gtaAm W 8 
ttttS ^ Mbm 4t 4S 
^The ®"»des 1 and If wmm mmm4. with *w»14a m » wmm «f furtbM' 
reducing light. IT-ie litttte® t a»d It.iwi* »mstri;Kst®i with 
double s|»a®@:e betweert. th© luiiia, 
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Iftbie 27« Coffi^ rlsene of growth ®f TMM gfeci«# ©f BVME gro%4iig in 
B ft. X 8 ft* plots ia tit® *aa w®4«r l«.t%l©e 
September 1940• 
tp©-d.«.s 
fi* &roiaatica 
ar^ a,-il;i"eR 
1* ©Qfftllim 
%* eo l^, liaa 
5* 
1» glftbrft 
S* 
(l®r 0«t} 
»#*. -rf 
pi»t«. 
lo» of Mm. mm length of 
fe«ya©h#« 
(la*) 
0 S4 SS ' 14*S 
SO m «1 li»4 
0 m f4 ZIS 
Si 04 m tg*4 
m 8« m EE,»5 
® ii m «sa 
m If St Sf.S 
0 79 ts .21 #6 
m m tm 
latbs •mm spaced la the 35 per «mt sIaA# m twie«. th# wMtli 
«f a. la i^ intervemd eaeh l&th« M $0 per e«a% shades tb« 
l*-tls« W9M spac«d tl^  of a lath 6f«irt# 
fablo i6». Helativ-e dry wei^ ts of ieaf aad »%«» iMttftriftl of tw# sp©©!#* 
of 8unffii.c grom ta plots ia the s«a"«ai W!ft#r luttiee 8l».4®s» 
,Septi»b#r 104;g« 
Plots (8 ft. X  S  f t ^ )  
ip»et@S 
- •  f c '  • » « »  im4-  • ifeW'r C '^.J 
$^M liWkWS sfew® 
1. e6i)«-llim lOOQ laif 4fi Bm 
1# glab,r«. SSifi 4ff 5fiS 
*§?• 
awmm grmimg Sa 'mm 0S9W ^ ^tam 
ia m%9-ma JitWii isrM.^ 1# tl»' mm mia'ta-r ia te® •«&,«## s*i»®d «aly 
^«sa ia sf tiwr* «tor® mr® is, f&bl® ti» 
la fa%la' ^«re' .sii©*® th© «ff»€ts ®f atoiliaf «s "tt-r#® ©f 
M % -  f t a a n a - t o  MA %»%»!.. safg^* 
,A« al#t w»f®- »•»»• pp®pfflrtiffla» t® tamia 
©«"lwt%» ffe# ffe-rtsistftp'  ^%mmiM m» ia »-ll mf tfe« wa pl©%« 
ia- simM0 plots* '&»' wm i^rm lA'^  iso^mt mgmm frods««A» 
^®i«r th# lAttl0« ta wMeh ft« MilMwsl j^^ di.ng ii»« pp(^ s0®4 wi^  iw»lto 
0"9»r l»tlia tfe« teKalm vm, eut 4*11 ftr e«at im ^ ftjafi S«0© 
psT o«aat ia g^ « St«.r» smmtmA te^  %• a# tw 
rmsfmm* #f awa-teamSja#, m t«M# -SS- rnhmm. a© mlf«»ity ta thm 
p®3r0#«ia».g® ef tii#ir «©©«»»»•©«.«, 
Ia fafel# 11 'iMww lfe®«ii gi^ upwt tfe®  ^ p®siilt» 9t tfc» MAl^ iis et s&)Bfil«8 
frem ©sifJmi el«aw« ia lAtefc «©»• ®f th# flstats toii ^«a slAi#d* 
'Tm 4.itemwm% €«§»•» «f slifsiiattg wmt^  la s^ae mmm- t«f »# l«ir«y 
leawi# mm «A.lys«i t» €#%•»•!«© lii# M.ttmmm Sa ti®aia 
<41.ff®.pta% ieimMmm' m 'Vtm It was im •w-iy «fts» lfc« 
ptr@®«titg# »f '^ wulii im 3.»«,w# "mm '%mmw •ttaa growing 
ta #*11 •saa# 'Umb Aftitef tr&m tt,#' -aii-i: -ate© froa thM tef ieiwe# 
f«r %# ®f la tii« l®w»r Ifirtw#®* A® 
tmrtlmT preef of tfe® la tSMBtSa 0©a%«at ©f »t dXitormt 
m « f3«%# f»%l® St 1*® talatlsi-tifit 'la«l»41mg #«apl«8 Qf 
t«p &»A Immr -fflaier ®:l#it iiffermt shai#®* la •nMtiy .tag-fea®:©# 
©galni t.fe.« l«a»r 'lemw-s tmm t«aaita ttaia 4l€ l.ww»» 
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tti©' iiwr&g® f©r 'th® thw# T8&'t«r»i pl©%s whieli wsi^  swpl®4 im® 18 .§4 per 
«®a% to'tml »i8tar» for IJie «ntir@ mmm <£" sftafliag. As ai^ t Im-m l>®«a 
•xp©«t»€ tli® mtamge l^ r -tJi# s»leh»4 pl«%,8 «&« s«eaii to. that ©f th® 
flota baing, 1?«0S p®r e«at. flwe lowest mvermga tet*! soil seistui*® 
s©mt«t, 16.#02 fer 'e«nt, *».s ia tk0  ^
. S®11 tr«itH»nt« 58 nhmn th® wsp^s® of @l®n® gl tr«aspl«uat#d 
la ti# sprlag of 1940 t«. th®, 1®11 fists ftoiA smbjee-ted t© fioar aiffemit 
ta*»a1»6.iits.« fhes® data wry e6av4,B«i»gly tfeftt th® pl«»ts w«r« 
B«t ftilly •®^Mlsh»4 aft«r t«r# ©f fi*.«rtii slao® th.ey m®r« 
twto« tiM growth is 1»4S they aid - ia 1S41» Iti® total w®i^ t of 
«t®-ias aai leat®® «ts o0a8M«r«.My l#»» in tfe® sM plots ttias ia aay ©f 
til® otfa'#r plots.. Total dry weight yield of. stras ftnd l«ai?i!s In th® flT# 
mt©r«i plots ms' sos»^«t' gr«*t«r thm tJi® yi®M In th® plet® of «lth®r 
th® malehM m e»ltimt®4 flant®* 
faasaia. samples w@r® takes ©a all 20 &T tt® 'toll plets eai S®ptml3®r 2, 
1041# ft# results ©f tli®a® saaly««« ®r® t»bn3ja.:t®i4 in t&fel® 39 &e©OTdl»g 
t© tJ* gkmn. t# wjis'h. pl«t.» -file avewig# %Ras:tii'e-ewteait of tks 
ftw iwit®r«4 plots -mm E!J»t4 ,p»r ««Bt, irlii®b was sUghtlj hlghsr thaia th® 
*wrag® for otfe«r tr«Kta«t* Bi# stttlehsi fl«ts Awra^d tii® Iwest 
M»m emxt tKmti» e«t«it» ffc® s©M®i ettltl*fct«4 flot® mm 
i»t»ra®iiKt® with of 19.56 and 20»04 p«r c«at r»8|»©oti'TCfly» the 
•SwrftE® for tswoty plots -was IS#S0 p®r e«at« This mremgrn i® strifciagly 
low as ecffli|®r»d to'tt.® t«Biii ©oiitoat of gl la. Its ©riglwtl looatieK. 
jtefiilysls ®how#A ttftt the "to.fflila e-oatettt of this. ol»® Z§«4 p®r o®at 
tawila m. th© A«,t« tliat • %© trwisplaats of gl pl®at®t im th® "Wsll 
fsM® i8» MEISFMM ®f 4 8«l«ot®A ©l®m© of" MM glabra (gl) transplsnls®i is tt» apriag, of ISIO 
to tiwi% 6 f%» %• S f%« fl«t« four different treatMats# 
Total w«l'ght total height Average fotal' wsi^ t 
fir«»te®al! mi' stew -might' ©f .st«KS ®f . height of staw of lifting® 
. C,^ ») . ..• (g^*) - . (IB«). . • , (!»*) (gm.#) 
lfl4l mi um 1941, mf 1®41 1942 1941 lf4« 
mil lg,s S2.f 5216 |.2SS 24.2 ii.3 1^8 fS4S 
2481 S884 ma f§68 till 3iSf " um2 
latsrsi® zim llS7i %zs BQS 5S78 mm i8\»l S##l •4i|6 itmz 
mn it44 US ns STfS 8077 IS,I St:,8  ^ 34SS imm 
ijh. mm».e flasts §•% la tli« ©riflaai grstaii •©€ wttfc *» llttl# iisfearltao# as pjselW#.* 
®Pl@t8 i^ ieh irrig«%«i wsr® &lm till®# t© r®»©"w> *®4. gr«f«rtli» 
mtm grewtti «f th.» fl&iats t» th.® fitwrfcble 
«tftfhi© mA pesstbly roAueei feet mmrme l» ttm jplasts trm 
••|?®lag *o-rod wmrm T^spcasifel# for l^ i@ri»g of ihm iswuiis ©est^ t alaest 
tQ-mQ per OM%m 
^bl« S9-# l»ro«tt8ig#8 mt twmin soataa  ^ ®f tt® iNi»a% ft'®!! 
«f «t*e o» S«pt«,%«r $0 Ifa# fl®t« 
wB'r® «qa»lly «ill gi'rwa f©wr 
Sod, Cultivated iwl®  ^
EeplicaMm plots ' pl©ts fl©ts, flats , 
nurabir {% tftimte) {% iamnin) (% teaila) tetaia) 
1; 18.t 19*7 . H-4 18,9 
I 18^  US M^7 
s lf«t .^4 2QA 18 •§ 
4 It,® 10 •© MS at.s 
B • i©*f ita 2l;»S 19 .e 
Aw»ip S0.§4 ' 
%lie suaaae plmts -were plstatei ia ^rigiml sat with fts littl® 
disturbance m- p>sslbl«* 
'!» 40 is tto t»mte"«®a t^ Sa'-^e l^ aws ®f 
itoiefe mrm «il5j«©t«d t® ©mltit»M»f oeA wmteriaf* It i»« Asswwt ttot 
mt#i«i «r ealtimtwi fl«at» W0«M mke »r® s»©©«limt gr'fiwtfc tl»a w©bM 
flmts fc&t mm mtr®«t»4.* If "blmm flitat® «#«• Mr® «tto@ttl«Bt grc t^h 
It 9-mM vmmmaAlf h» mmmmi tfe« ttoadn «««%«% wenM %• lewer 
5  i  I  i  M  s  l «  s  "  "  s  ®  I  1  -  ^  i  
5  1 1  «  I  M  | i  t  1 :  :  s I  
I  •  I  I  ^  I  s  I  5  I  I  
i t i l l V ^  f i j  I f  ;  i  I  I  I  I  
• n : I Vii U iii' f»I •' 
I  !  5  I  I  3  n  S  
s s t ; j , 2 | | l s #  a - a i r l ^  
I I ® S «• 2 I 11  ^ || I I s s I ? 
} 1 J J i I « i l l  1 « 5 i 5 3 = = J « i ' i i 
i  n  i  S  M i P  !  J 1 1  s '  
0 « - » r 4 0  f o . S S ^  1  I  I  n  1 1  I f  9  t s  I  I  I  I  1 1  I  
s  I  I  I  5  I  s  «  I  f  ?  I  
s I - : i I : ill ! i I E I I I 
I  "  I  ^  1  :  i  .  I  I  I I 1 1  S I  1 1 1  I  :  3  J  §  ^ «  
I I I a 1 i S I ll ll ll || II I II I 3 s I I 
flaat® sanA prtttmM A mgllgi'blm qmaM.^  ©f 
iMif •wmMri'&l aa4 it ms fdssiM# mlf t® ladleat# i» all tet mm inrntRsim, 
®«f«ra.tlT® teaia ©aB%«i%« . W&M-MR,. th# l«aw« « hi^ #r twmia 
-rti'Stt f-*®®® » ptot» 1» -Hi* s«ai tbsa »a. «i©8*, grwun Ss, 
••titet iMii. i«ta *!«• »h«wa la ftibl# 41« • 
fltibl# 41# »a4 ««il «p«i ®«atee®t &i tte##. 
pil#®-!!.®!!* &t B^mmrn griro trm rmt im 
the' 
MM tfl®p#ratttp® t^eala g>r 
«f «®ll of s#il .. sS 0 gm 
iPwlSft m.Mf 
14.®? 
IS,T« IT.44 
14 .38 
is f^ 
M.fS 
IS •a® 
10«ti 
lf«l4 
u*m 
lieA-bBi 
1bt«e* 
2S«S2 
l®i!S 
»oi>® 
less 
m&rm 
%»* l,IM3«y liMw* 
KmSfiQSt s^Jjctur*# 
sttfpl4#i^  idth «its fMe«iA ia %» .^ ll# 
l^aitefct## 1«»» to th® ytot* pr«« to •&# haatw# L«»f 
s&i^ l* 'tei» Will t® %« p»re«a%*ggr »f lawmia-* 
Oi^  "iiel^ ts -tf tlB st&tts m€ Immms wttrm tA#a trm. tt® sumi# flA&ts 
ishi©li imm aa«.]^»id tm ^KaaSa ta -fe# i^^ rSsseat tM»ii*.t»ly %%»•»».• flai 
mmm& tn tfc# sstaA ftM Mftok smil proftai«#i -tor© t© f «r tl*®« &b 
waA 4ry wsl^ t ss iii tM flmtm iM th% flats# Th® plaats M 
tib,® "1* lb©*l««a »«ll sllgfetly M»M try wslglit tlm® iM 
•11&-
-plfcafc® «B» fc©rli©ja ^ t.l# ®8t^  oa, th# 
wiigfets **• »%mm to iRfe l^e 4i» 
ftkhlm 4ttm f®ttpi.i«ture wid s®il' mpm th#  ^•m%^% rwpms® of 
selections' #f- mmm gw&fm ifvm. r©et «s*tlag» 
te Uto# fftmmimum* 4a -iMr-eh «ai M 
li4S« 
«tt .soil of soil f® ' ' gS  ^
*i* horizm  ^
•f®' horis®a 
' it ff 
iS 
m 
m 
Bla  ^
ft 
m& 
fS. 
IM 
fS 
14« 
Saai 
ifltti 
wAm^ m 
m m 
IS 
ft 
% S*S*'S8S 
%#at smffl4»4 % •leeteri© mits Is th« 
••&t 'ttk® 'i« ffcfel#® 41 smi M it will "b« mm ^tm.t la 
mm ©f wwRC ^®r«rtag i» fcl*ek «®U %hm dsy Wfi-^ % i«^wielt lii^ ar whm th# 
FFLUMTS-• MUTMMML toitt iKNia istoitMI. l»t -^ 9 ®f 
ta»te t« l«iwr tm k«a i^ fii»ts f#r iBBfe«ii.%«i ««••«-# Ito 
teosto pr^ «»«i #5p»iR ittt flaettts grewiag la «j« tes'tol. f Is-tt 1Ni 
©«ffl«iS»3pal5ly gmeiMmr sts®« -fee l«ftf yi»M mm mnm&l %ia®8 $^pm^r 
tmu tli« plos't® ©poi^ ag la l^e wihs«-"bi4 lew-'wir*, ir«#«r 
,l«&f with K .tteBdto ©« t^ a.s ito# toaaaSag ts- !«%%•* «€ th® MXK l« 
I«S8 tlMui ftroa l««f ef l«sf i^ aatl^ -
-lit-
&tme% ®f Itea ®a soil «ai wt®r 
lh« weMMimmmm «ii ewl-faer# ©f •«««« ®f mmnmie -mlw 
«a «*»#f •»©t<te4 iMit •em<»4 '(ittit®: fertb lofsr# swa® f%m%9 etna, be 
«®#i- ia » 8-«  ^ tfc®y mamt pr0W t^ lr wla© i» s»l3. 
•art wm^m ^mmewmMmm ' It b*® 1»«b #tai.rf»4 8«w:»l specs iea of' siewi® 
fr«r m^mMy @a •totoft Japd.. S^mBimmA fi«M® pftstar®# 
•®c«f«rtapi twm wmeAlmai mm wry ®fli» «i%h ewm& •rnhim MA 
«%«»«• 
fh® mt a ®l«« ®f mamm i® « *-ife:wsrfc of r®©t« 
«f itii®h ftr® -wtf B@&r -th® stt:rt8fc#t* Mgwtm M -itoeK# «:K<*wbl-ea 
®f tto mpf®i? Mysr •£ S«' & el«i® ®f Bfcws glabr«t» 15, M, 
.IS,^  «M Ifi ®f» toiirtsgs ef tfcS' ••f #p8®i®s ®f mmr® slswlag 
tJi® of r««%i m 'ito®® fltet* mm tag owt; ®f tb» gr®tt»a» 
- M.imml r®®t« ®f A-tt pl®at» f®ll(wwii «l®s#l3f to tfc® awtrmm 
®f -tt® «®H.» •%!» iw»%» mt@ m®h mstm exteasi^ - thas »e«i 
«bevewgiw«« 'fRrt# ®f tt,® -flfcat®* Sb® ik®t #»«« r©®ts mm wyy 
aeiir tfc# M'VTMM <«P fro«i. sl»«M iMt-wtt® «i#«® pltot# w®aii 
l»- i0f®®l.:hia% »oli ®e»#®r««%i« flwits.- Mttle 41ff®-«Ke® iseuli  ^
Sa th® «iA»fp^«»t ^r%» #f th».«® ®pi®S#s* tt« r®@%® «f .&«» 
bs  ^ wr® to #«®per iat» A® 8©H ttfc® 
tM til® Tm%n &t -lib.® ®^®r «|i«e4®s^38). 
^ y»fc® Qjp rwmtfrn. tMM !«• t'fc® •#*wsr #f IMI mrmim. trap® ii»r® 
pUmmA i» »*«•«» «l«Ki®« flf 8WSMW' m pl»at®4 pl®t ©f mail® p*»a 
CSttrEWtewai « »li»» ti» iw©m% «f rvamft' fmm th.®#® 
l/^ ®-«t®sre fl®t® m m mmm insls. ly ®«»piriaf ti» wewat ®f 
ilgure 13. !foro-year-old seedlings of .fflius arotaatica showing the position in which the roots were 
growing when the plants were excavated. 
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Figure 14. Two-year-old seedlings of fihus oopallina showing the position in which the roots were 
growing when the plants were excavated. 
l l | g . t 3 | ' * I S l 6 | T |  
fteet 
figure 15. Two-year-old seedlJjags of fihus glabra, showing the position in which the roots were 
growing when the plants were excavated. 
Hgure 16. Two-year-old seedlings of Shus typhina showing the position in which the roots were 
gromng when the plants were excavated. 
*121. 
twmti iM tmf 1 t. It tee mm tftRt mmmh l«»s m'^ -r 
«*8 |3B #»• fiwt fX©t tttrl»g i*Ss# %imm the emmw tmim 
hf SWIM P'^ at0 ms m^moM Im tits twr& it wmM mm 
«i« m» l» '#»» ttit^ roo'-wir* All #f p«#» -"Wi.# keft" «liff®i. 
ia t»f tet'm# lef-l 'wiilji-barbwi. .i& th« "tePAf * • 
Ste ISitfiiKa p*ii« fiwatei. nf-tt i®#!' :1a tto spptsg ®f Iti©.. 
flb# ir«w»® -swfilla^# l»<n»s« th« %»pi«4l Ml 
tmmmi. pr«vt««2S to #1# fiftatljsg mM pt.rtlf- sw» ferttmiitl 
grm M ^0- {13)* fte Imk &t 
abiliti" of th»»* gr*ifs«# t© mm tfe® is#e»jBd yea-p «f 
p«ir^  eaa. be seea im f&lle 4i* 1% ms tefei ttet 'tiie p«»a fl9% nmtM 
UM4. «« « M»fiBS' «f' »«w|i^ i39B wi^  tte »»»« 
fm%l» M #h»ws 'tti® mmit ia f«r fl»t« Ittg end lt#S« tfmf 
4 wm» itt ft flet .is, 'Atdb '9#«il|jif mmm wm- ipfwittg* Itee t^e ftmte mm 
«#% #«t dtjETiftg M» sprteg tte l^ ita & %x«f $ ms fl<m%»i« 
Ste* ^«se se-ei^ lta  ^ I^ WAM ^utts MM- GT&WKM^  ^ M. « slefe dM 
aet ,@p®w -m intfiSlf m mmm  ^ ^pwiag ia- wilatoptaiA fwm  ^
5 ««ai • mm i^ |A«tBrfc# iwrtsttg 104  ^ ift® rwrntt "mm fflO gAllene 
Ml mt. «.«re toast# 'ieterMteei fsrffl»: !• • rm»it tor tspsf t ma 4i8S, 
f©-r S m®, ifttt «bA t^ r %fWtf t wit« SS»Iii' pullaas' «®l w. *eitr M«i»« 
It 'M* interesMag t« a®t® thAt ^h» r«waff f®r -S i® li4g loai 
lees th&a i&r -m  ^ ®n« »f MMmwmt m-imm seearrtag 4a IfAl, e 
feet i&t&k ©w ^ fteewmtwl TM- WAIAIW le«fMfte tte- Xa&lKsi GMM» MA SM4<O M 
*ity vlfftiww ,gp#«fa fcrlag wMeasr #f Ittt, -ttiewfey retiKrtiaf "tee 
mSa» Sm IMl -mm wutA p»«e.%»r «»i' waJa aeire latwaee tiiam 
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•lb# first trial la h&rm*1AMg mm Ispsa Js 194® » th® I¥M«eti®a 
•trtfs* 9m laethMs. w»wn ewttlag wl^  * geyttoe, ©uttiag 
lAMi •« st#«l Mite «# %• fer«Mkltiag sit tlm «•!»# Jast bel-oir 
mm- jfft'm^rn Wx&mv tlift emAit'tes mf wferiamt it ms thftt 8«S1 
p®wa4». p«r Mmwfe# Cgwi« #f ««*,© weawi. e»ll«#tsi % tat-Sjag a knif#, 
fer nJtett wre o®ll9@t»d.' hy wiiog «a4 esly 4«0S 
wre, e©ll®eti^  %• IsreAtog tke hiwi* th« e«elu-
mim. th# 00'tfci.ag mm k».lt wm left mt Sa %« fi»M ,©«•# aaA ••&«-
x«8t VM 4fi»A i&«Me tte '%&»• Mt%tri4t>l I»ft ©«tsi.A» w&a in one #r 
a®r« rains itai is*# ^»sa»i-4«i!mlbly wk«B flaally Ajy 9M&U0 t® Iriag 
ttt .^ mr tl*t wfeieh. Ai*l®4 ta 'tfe,# start# @f tk« %•» * gr««t 
d«al ©f its gvem ©•l«r« 
the -of leaf Sa IMl m# BM4e fr« tural-w ilffsreat 
©l«»»g« Bie leafly twigs wr® '*mtfe®y t i^eaa ©at,, sia©» tt •*»« 
fetttoi. la©»«ir«i«nt to t»# & •eyth® m laaif® ©a tall fl&itt«» It was 
ti»t !•! -^wAb «I" ttrtg® leawa #«11®©.^  mixM^w. 
fMs ms e©Bsi4«.!«l>ly belewr tli® f«t® «f tm' tM-t ©t ife® p-^vlws 
year* A of #pi«i teats mm mS» tm lf4S mi# IMS aai it was f owii 
f®r A iii^  ®®Ji®el»itg# 'feoy t& e«ll#0t S(Mi 
ymoAm Qt wtta-rtal i«r ma. ©f S fewti f«v !«• of 
8f@#4 test*  ^ Mim time iB'^ l'Wii Is itanlMg this 
l«iif ma'torial t@ tta ter& MT t^ ySAg steA* 
1WW»' 46 MhmB the ©f ©®ll®©tl«iB «f atr«4ry s«m« laaw# 
ta^kM eror a -of thr«# y^ara* la. all mm* yi«M ms i^ re than 
fltta-toilf t« pir 'ik^r# as4 ia 1S41 th® yl«M ms alaest -la® tea per aer«'« 
•12t* 
'h&yrest&ig ia li4l was dose ©a J«^s.t 3» 'to la f«i>l# 4S 
•&« wcK'l»» flsM sK&terlal eieimrs i^ -early i® A^sgast*. 
<§»•- --Htftli test# sf ftlr-««iry Imf oa sisnNt@ 
•*t- 41ffer«t tiw-® la tk# gr»iag rnrnsm-m 
I©* of eliai©# 
$xm 
fe«rr»site4 
ft.) 
mm' 
#£ Mfm»%Sms 
Ti«M of l««f 
4 m '3mm • S?, urn 
M 4f$l S, 1841 isos 
I 400 l$4t liSf 
1 
*Qftly aalt iyp®&s w@?» ,9«l@e%@4- trm «&#i- #!«©• la b« ©«#e was .iot 
elao® terw®t«di» 
ffttei® #T sliQw-» tb@ weights ®f •ir*4ry isft'ws pr© i^i0«d EN IB plant# 
#a,eh «f 30 •©# ••w«.e pla.a.'^ A ta •&# s l^pa •!» 
Wmrn *Rb®- iKmmg®  ^ setas i^-Rt ki^ mr f®r flattl.Ss.%©- -tsten 
for ife« ««le0tl.m:S» fhm ,iii^ »st i»ilirl4j»l yield ms frm 
piftats s#ieefeBA fre» gIS, a «1s8»to8.t® ©!«©-• 
Sa lt4t two t®a» »jr «i»@- I@»v«s w»p« ©iMsftiaei,. hut a© r«e®ri 
m«  ^tS» to-TOl*e€ i» eo.eariag ttois »»«%, As -prs^^sly 
#«BRpl«s. ©f tiiis i» t^»riRl w@r® feox#d «€ smt t.©. m mmh®r -of ttaa«yie# •»€ 
wxfefaetors for «x«»ias%im# Th« t«8 &f mrm- eoll«-©t®4 ftMrt 
«M#1® ©f Aafa«t so RMM^M M lewns'Ui^ atmts -MM wnfl#, ©bse-rra-
ticm ®}n0wei that a® a-ffftreat ®f gresrfch lia4 ©©ewwMl to th# ftouts 
fr« h&rr®.st0i»- l.»tt -of tii« frwaei pl«.at.s felosw®.# or pr0ttte«-i fsroit 
til® f@l.iQWiRg :S«a.S80S» 
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•©f ,gr««a s«6e m>m te iiff«r®at lo-emtl©»s for dryimg* the r«.t® 
4-iyiag *s grs«.t»r for th© laiiAleB- Msging ia the swa ft,ai 
lyiag oa a. i».A; to 14i® sm ttott fbr tbfts# hm&ims. by mish&4s» 
A* tfe© «i4 «f thr«# 4*^  ^ tk« 1»4 lost ®©«t of Iheir meistar# 
l» fiTe 46y« ef teg tl» l®a*»s of all tli« fenttdl^ s «r® brittle €ry 
©no'tti^  to ffe'© -ftirt-jug®. los« ©f aoistar® «-s eoBparet to the ©rlg-iSitJ 
p^#a cf -Ml® flw I»a41©« *m« ®3-*l f®r «eat. ®i© &Jr-4ry weight ©f 
iji® 8,1  ^ «s.f%»r 4ay« ©f 4yy.i»g ms 4S»S fer e«st of tfa® 
orl.glBitl p?«®B Af%®# tl» ®t««as. mrm Ai&mwAmi tlie ftlr<-ify !©•*«.« 
«-fp>'<MEittat®ly «me tlilfd ®f orlfi-jaftl g^m. wlgbt ©f tb© left-*®* 
-fetlgs,  ^%M8 i«®ig l©0 f©:w»a.s 0f GMM IE&'M& wltt tS® 
'brsBoJbes -er t*lgs- i«j«M preia®© »¥«% $3 p&nMs @f A'ff 3#aiP»«* !.©««, 
*«iM oc© i^af fr®a sMtteriag »»i fr©K ^r%® #f l@mms fe&aglag 
tfe® «t«i* &ffe®r tfej«»hteg» 
fBbl® 48^» late ef iyjisg ef f lire bun41«s ©f as»,« ^Bhas .el>far&)- |>I«.eM4 
la fiw ilfferssfe l©©atloaas» 
Imber «f hswrs 
#f drjSag 
,!««» Qf sKits-feir*-
e®at ®f *«J Igjk  ^
grwaiti^  •s»  ^ jpRefc® 
M is.t lf,S ita 
48 so«t Bl*S ts,t $§*F 41.» 
43*0 .^8 40 •§ 46 .« 4S,i 
»6 50.1 4S.1 sa,4 SI ,4 
IM M,4 SS.4 St.§ 64.1 
^B&iig.lag la the sfefti# ©f a tre#» 
•®'I i^ag ea. tts#-
%saglag. .to m h&s'&m 
ia fall swaligiJ'fe# 
®lifte,g «B a ajyiag mek la fall amllght* 
fli® '8«!sob4 Of TH& s©.ri«s of -iEjiag t»sts -M-B saiAe oa lo© peuads of 
g»«ft l^ ves «.ai twlga. Fifty powts @t "Qi# l«ati8s war® #pr«&d eat in 
^In lay®r« ®a th# FFTMMA to iry aad tti® iw»al»iag iO jKS-m4s wr# left is-
ft wlairo* t© dry* 1«S8 ©f aelstiap# m® ®;K©»Mliifly hi^  la hstli 
©®8@s for th@ tws days tiw test® w«r# mm., te»t ttits ms to i>® ©xp^etaid 
since the- t«iE^ratiir# was lil^  (*,100° f, afp*®a• ia-rlsf tli» first 
<i&y th# g« t^t©f«J. l@«t SO f«r eeat of tteir teA*! wel^ t And th® 
l@Af®a ia th® windrow li«it 24 per ©mt' «f tl»tr orlgiwil weij^ t* 
% th© -ftM ®f tfe® ®«0OMl 4«.f th® s«att#r@4 Mmm-M ka.4 loS't 46 e«it &t 
total w»lgfet tb® •miM.rm&i lesfv®® l»st Sf per e«t» Hi#- leaws 
In wiaftww f«t0.lR«4 »er« tli«lr gwmm e#l®r ths-n did tties# 
AioJi -mTB spr«ftd «ttt to thto Very llttl» -m-wi&mmm s-abs'teatl»t#d 
tti@ f»©t that the l@ftw8' sfcoiaM hm owred wi'-at -m« little ble&Aiag &» 
fossibi®# ftar*tti®»or#. If dry lag tk« Immn to the sua has i^ teged 
%mli% «f ti» pr0dtt©t at red»©«d ttt« tsaaia .e-oBt^ mt., th« ©i«»gs Ima b»ea 
tat slt^ t* frn'ther r®»e«ureh wmt h® jsiid© •« fei» iapsrtsat fr&blmn ©f 
hftrwattnf. • • 
Sryiag em».Q la the eBfe©ift,lXy-esBi.»tna©t®d sh«d iatr©d«e®d a®w prob-
leas for «0l%iti#B« G^m Iwfcvw wtiieh *©« strifffiNi fr&n Ifa.® twigs w®re 
fo-md to piok teto a drnw aas« -rtiiefa. fr«wiit®4 pr®p©r fr«i 
•liie air  ^'ljlMt tei as a .r«smlt l®.-<jt®r'^  (p»ta&fcly 'Smfter^Me) ©aM8«i 
<Mlj t>y fre^amt stirrisg., %}mse leaves im v@rf 
"tfciB l«y®r® or fey mixiag tl»» with whleh lAd town -©©Iteeted with 
imlg9 e<»M. th®a« strlfi»d fee dr3»d pr®p l^y» thorn Imiws ®«t 
by &© h«rws-t«r ®r «©il«-eted by haad .still h»?iag th® twigs or 
drl»i Tery r««dlly ts «ie drier pp«"9id4ag t^ y -mm a®t piled 
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A* Belative humidily reoorded with a Julien P. Friez hygrograph housed in a modified govem-
ment "type shelter. 
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THURSDAY FRIDAY •WEDNESDAY •SATURDAY- SUNDAY MONDAY •TUESDAY 
B. Upper line is the ten j^erature of the sumac. Lower line is the recorded temperature out­
side the shed. The chart is calibrated in degrees Jlahrenheit. 
Figure 17. Hygrograph and thermograph records taken at the sumac diying shed during the week ending 
August 1, 1943. Broken red line shows the operating periods of the blower. 
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length of bajf Balgs Mat it wm mmamrj t© deer©8,s© -Oaair leiigtii M ©r«i®:r 
to keep iiieai ftpGm baAliaf , (Figure 44C). 
Tb0 h&l0d l0&i ms shipped %y ia p.f«r»llae4 htm cftrs t« 
til® Isieriefiaa Bxtr&et Mmri&m SjreiSQfoi Cos-^ay* aa4 Ri® f&yl©r, 
«iit© Ccffiptey. 
-liSi-
4* A :#4»Miaat© clone of Ifoas oo l^im *% SMMM^ 
S1»t« f&jk, I«oa&uQ«%"'pliaitiE *» «^0afc 
It imt high* 
1# A of ^aai« typhlMi gwmiag fit !«»• 
»£»« IS»: tf dimje-.»a4 giwdog ia iw-teB&steim !«• 
lr4i>-
Stgvm i9* Le&ves of -the jsumc jsp0oi@s under observation* l^ jft t® 
.Stof _%yhi3m, IBM MEA. WMS ftyoaaliaft# ——. --i-,-,,,,.., 
-141-
Figure 20. A fruiting branch of flhus copallina. 
actual size. " 
About two-thirds 
figure 21» A fruiting branch of Ehus glabra* About one-half actual size. 
Figure 22« k twig of ihus typhina* About one-half actual size. Fif.ures 20, 21 and 22 originally 
shown'in Special Repwt Uo. 26 (47), were used by pemission of the Government 
Printing Office, Washington, D. C. 
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*• um ,%8 Igftt B. L&ft t© right im fftirt, §* fta« ^yeia&tlw* 
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f mlrte gmms l# the ®«iper» 
- i s a -
gitfcbm %kj^ 0 yssrf oli. ®* jfo«s %mhim Iwo y9M.m old, 
trgM» .fear y»mm ®W, l»42« 
flga» ®«. iieedliMg sumc grwisg ia eofttowp fmrm§, !§§»• Wm »a®a.riug 
stlek i« five feet high. 
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p W  ^ J • 
Mgmm $1* Soto® of th® l*ttl©e shad#! used is tot®aal%y 
experijBOnts. Fmm left t® rii;ht th# «hfc&% 
aius ftrog».tlgfc:, & fela..bm,» t:rpM»in, «€ ^  
-1^-
Jk.« Muslin-covered Ifttstle# sh&dsj, 
#l»« gt# 
iii 
®* mlkmrn «.l© mdsr •%&© uff®r 
"lAttlo# simi® Bhrna  ^ is ftfttwi il# 
MGNRN St listti^ - NM4 to %H» light «3®®ri^ at»» 
185-
Si*, a® iBteep hillside on which the Desoa»ti«t|.« strtf*-®*® 
Isoi'fed. Ea©h ®t»ia »f «iM.0 was tlttsg 
oa "tt® sl%«» 43.1 Qf til® plan-fciag# a.i*0 alMWi •&» 'Al.'l* 
-IBS' 
llgttjw $$m aw sf dfylag moto- ami la t.s^ag •&m Wm^-p&vaA mm& 
&&^lm fnr tMsaia •mm.ljKis*- ef msskt mm 
MMM.I. wttk bwlttf 'P»§MWW 
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A». -ftr® After 
•plaats *,« 4a A# »« f«*r 
C« Sftas: ft# 1 -witit &M-
figux^ S0* Swmo iml&m gl) grwlmg ia th« Well m»»® *fw 
pljm:%« t»a.sp3ASitei la.  ^tfrlsg, IMl* 
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Flittw W» rei/lioatioa of siuafes plants hanrestsi tmm ^ fltjitint, 
«t tfe# ««ll plots (m® flgttwi see). S'^im-b mrkmr mrcrnm 
tlwt growth md© by thes» fl&ats ia o»® 
-ISS-
ji» Imp 1, litts flats m 
tmderoowr R^MSM^ 
B# fmp $0 Mma gl&bm 
MTSTRMVER undisturbed. 
0# Jmp S, Somimiftrm S* 2»p 4, 
seedling#• 
It* '&« f^«r soil ©rftsion taps umi in msA »se4ling a«me 
(Jtetat aad Indl«tS fm«8# 
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m -ft tS mmt 
J* %yphtm « «> ®§ f®r omt 
"©ispW# ~ 
S0» Saw.© ii»4 ft» imdild® plaatlag* sl«g I%4«)c&I Ilgtawy 8S# 
SOttth tfjf'Qftiwm# low,* 
-lei-
4# flAati Oft right fli* grortli ea 
st®ek« th*«# -melm f revioM# 
»• Flaats tsicd «i'ter taai-
harrestiag* Qalj oa*»»t 
f jrasfth wag ipaw-wi* 
40» Ifea ©ffaet# of imrwstiag 'Bms .gtobm* 
4#, i©Por« tegSMS-fe 4, 1lS4t* 
B.« .S«®» ab-oise *ft*r li«rf®s%tegp Asfast 16« lS4t, 
agur® €!• !•#©» s.ad.».#t«r ha.ai-l».r'rs#ti»g of gaas glfchmg g2l» 
lli« sla^: -mm ©a« a»»d to •ttM""fS'g£'fe 'la^-a sI ty 
©xf^riwats. 
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A* BWRNE of tr®##* 
B* SM»,e dK^fif 1» -ai# ^©o -«ialifht» 
4^» ttg®4 ia d i^sg dartog ImrvBg-fctaf, ssasottg  ^ 194E» 
A# SRYI&G ^air WKMIT jmrtly iri»i¥l#» 
B» »it«r flll«€ wttti «aaae» Bli^ r ia netioa# 
. 0» iM«e %#liig %a,'S#i« S^«^r im th® 
44f  ^sm&  ^ dfylBg -»|j«4 »,m thm preeesaiag ©f»lp*at* 
-iS6. 
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1®» fk» taaafa ee®t»at Sa of smae ms ^fts folliww:!' 
££SSM '^* ««tf Bhwa eopRmaa,^  S8«4 fer o«at} Rtea 
26,6 per eeiit ftM Rhus %|fet.R«., E4.t par o«st# fl» tamfe eontent of 
d*«urf stisfte is cmsMefWi'blj atew that €*f sTOCth sumeie Imt tlie latter is 
PBLT «or© preml®at ia sotiiiiea«t@rB lam than is th® f&rmr species* 
If# fh© tmrnln eontimt of traa»p1»at«t plants of clon® gl sfecfsrei 
oaly slight mristtioa lander wrioHS trtrntamts. The pereeiitag# of tmmSM 
in. tine i^t®«d plets awrftged, t0»S4} ixi cultl-wted plots., gO»Mj, in 
sotiet plots. It.56 ®3»1 in thw mmlelitt plots, 18.^ , fhe plants la 
th® ©rlginal cl^@ (gl) tested 10 p@r cent «©re' tajiain thaa <ild those 
plaafca ^lioh had b®«n traasplaalsd, 
18# la sel-eetiii plsts ia eleses ©f a,r«atic aM aaoeth suaae Aioh 
w@r« exibjestasi t© irrlg&tiag «at tk«» iwr® fowr o«t of fl-  ^
elaia«e' #iicii had a immr per emt of tfwsin emtmt in the lesewa whan the 
plants imm irrige.t@4 t&tfi -^©a wre left aa4i®tarb®d». C^ltimfced 
plast® ia tfciw# otit of fow clsne.s r&t«t iilgjisr 3a tusania e©at«eit tham 
4fl' tme«ltiTatei fltots of tii® esai® closet. 
IS# eimflletSag r«SBlt8 ocswr#  ^ wMm sm&o plants mm grarni at 
ordlmry ,gi»enliOBS6 teBips-rmtw® t-M at a fetter t«a|»ra-|».r@* In. *B* 
h-orisoa mi hlmk ©saipost «oll tli« plftats produeM l@&res with a high.#r 
tteaia osBt«Kt wlieia Icept at ordiaary g«!«BhoiiS« teap««taT© tkaa when 
h©Rt®d (a.tK>-r® that tmLperrntursm mswlts oeaurmd with plants whiefe 
•w®re grows ia mnd,. la m»0 ylftate tl» %tmmr p®r@«Bta  ^
©f twfflia* 
-170-
80* iurlEg -Ui® six jmvM that this lawstigati*® ms e®si«et©d 
407 iMivMual teato «asly««® wvre »»si» m •wlswa olaaes., pltetiags 
»M »##dlta.g strifs* fis©' r«8«ltt «M«ly to fe-rseataga# of 
©oaitettt &t til® fh© »ad aiate»« r#s«lts for m&&h. 
si»ei®s w®-3pe &» f#ll©ws-» IltBa fergaatleR» IS *3 MA 15»0| 1.. 
St.»€ t2»S| 1» M#f fliBd lS.»t eoa  ^ t» S5#0 14»S 
f»jr MM% , 
tlfc tfe.# -ftialttf &t le&tli0.r taami *ttfe gms gla'b  ^ l«av@»» uftom 
e©'lf»«tly fro#«ts-@i* m&mA to approxtaatftly «^®.l t© 1ii«t taa»®4 with 
lhas  ^Figure 45). 
tt. fhm yield ©f mlr-^vf Imms frm. Bham gl&hm. pleats 
?«.rt®d ir&m lift t# If03 p^tirrfs i».r aer©-« 'Th© Isl^eet yield oceurred wb®a 
hitrfi'StlJS  ^ -mw 4oa« -mrly 1» A^gast, Ttree-year-oM 8®©iling s^nft© plaat* 
®f Hhus yt®l#@4 At %© r®.t® &f 416 f®mis f©r aertf !• ee|»alli»&,. 
»fS pounds I j|* glabra iff t* tt80 powi&^m Tests Bad® m 
tswif* tfi6ai8|il«ait®i smXmtims of 1» gl&l»R ^o-wiiig ia th@ Dmcastratiwi 
ftrifs MKM»'3T th»,t the yi®M ©f MA stw Material TrariM over wii®-
limits, tiktwis#, ®®l»et«4 pMnts growing la tfa® sm. {yedueeii ao3»'material 
th« ili fltet® ©f tJ* s«»» ^mimg wd.»r artificial shftd®* 
S»»,® tfi, sM ma..' tms^ to yleM mbo«fe mm lalf m muQh l©a.f mterial 
AM aid ®i«e growiag  ^ ia waleliM, or *«%•.•?«# flats* Ife® yi#M 
1». latter tiir®«f tr«a,ti»at8. w«is aot slgalfl-eaiitly dlffwraat*. 
fl-. fli® ©f th® 8%#w ef the ©Kpsriwitftl spsci^es 
of s«B»e r«a.A«4 A %• fee last @f Slongatidn-c-eased ••by ' 
tti:® mM^im 0f -Jmly# ®f -ary-wlglit jmt#rl8.1s ta tfae le&ws. 
emtiamsi ist# tli» ©f l-agBist# 
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MTM 
I. Mtaaa, 1* 
1816» lb® imMma-imr* Ami.* S®1» fre-&-* 43ifS-t9» 
T* ATHMSTF. J* !• MSA WRMMR, !• B» 
1S®:» respons® of the pl« fr«« wMw killettltw® «wa-
ditions to ffiodifioation# la ©sltarml ^^iaroMat, tm». 
State Coll«g® Jemr. of S«l, M« ^S-Sfl» 
!• MtaiBa., J* !• itti I. I,, 
lt43.» s%iaiS»» ef flL8tist« fm soil 
pirpos## t» «c»th»» l«»a» !,»* A.®is4* of 'Ssi.m 
MF 
4.» Aifc^a  ^ • M# 
of aspe '^l of slops m. olim&tie faotj^s* 
Stitt© Coil®g« imt*. Qi mi» 15s 161-167. 
S-M AM&HTIM #®fat 0O3Bimitt®e on Hortieultural 
lS4t, St»4&rdig«d plant n&ms* 2M 04* J* 
lefArlaad Co., Harristeurg  ^ !=!&• 
i, Mssml&^m of Agyie«lt«r&l 
lags.. OfjK..ei»l mi t«tfs.tiTe wetfejrf# ©f miftlysi#.. tei #i« 
fp» mshl&gtm, 5« S» 
F«. 6*' 
II e®i!fflet-o«o,, Mm profri»te #4' asl 0 sm 
(tUHiac, its properties, msses m4 •irf.t^raats.) It»ly» 
Stazione sperijwntale per I* laiwstri,®. €#ll« f«lll « d®ll® 
Mtteri© lurin. i©ll«ttia® uffteltol#.. (m« f)# 
154-165. 
8* 1»» B. 
liSf• a© -gtft^ajrd c-f«l©f»iS& ©f li»rtiealt«r®. S» 2^t-t9-S4. 
ft# Mtt.»illa« §0m,. Mm T«rk» 
»,• Ba3pf«r, ®.. L» 
MM. fi#sp«s© ctf bladfc loeust wPiRtJ^ms ia 
enriremmntml ©snditiostts in ttos ltef«bllsli#(4 
!• S. thesis» lAt>3rftry, l&m State ©elleg®, Icwm. 
-i?3-
WM A» 
l&Sf« 4 Bonograj^ic study ©f lfc.«s &M. it« ijMiiiwt® allies 
ta Horth RQii Central iaelwilag tte liftst-
a%« liOttls, llssdwi 
Ml M&^M* 
11* €• §. aad totaaaaa, 0# 1» 
. Soil «r«i€tt • A «Qi pr®bl .^» 11®.. 
Agri, Ikf# S-fea# !••• Ifell. I«« tt* 
11, lay, i, §* • 
l»S*« latwiitl tar a MBeg^ph ©n the tioanoids, with speeial 
y»f®;feas« %» St* Ms^seiari 
l»lw.l»l Bmrim  ^ MmmS. Bft* St 
IS. 1© ,^, I» t. . 
lfS®« .Bsiabltslartat of aatifi® pf».4rl« p*®»e« ©a 
soils* *» S» thesis. Mferary, Sfeit# 
AMSG LEM,, 
M:* BMRMV^ 1« !• 
fh» of ©ertain l«g«Bl3a®»s 8p««i»s t® mriaMoas 
i» »@tl -aai m a«ms ia soatiiera lew. 
f&.« B-* Icsm Stat® C©ll©ge, 
MM&G. low&» 
IS* 
JStS» E»ip©ft of th« efc^st:,. ®* B* O^iBls* Agri» mm&l 
lit* lift I m# 
l®« e^molw, C» 
Mt$» ©erbstoffgebiilt 4®r Sumach. E#it8®hrift far Fwst. 
wA Jagdwes«B« If i 218-219. 
if. emUft- !• I.. 
Iftt* 1&® fl#r& ©f !««.• l&m Stat# C®ll©j®8 Joar. 
«r S:(2?l.-. '••• . 
IS« Stmm* 
ISM# lt« McMCfpapM® 
Steasii#* 
19. P«'3jBiey, C« !.• 
1S10» fwrl»tt#s imi .«aaly®«» et «i« Tirfi»lA. ««»©••• |y»ri®sBi 
%0A-mm tl»s» iSMmm Mrnx-m Si: 4d4-^S* 
llwtwiler, S. !• 1iatlifegt!@a» B. MiQ-inmttm m fcSMrwtttinf sssea# 
194E. 'ftii "fe# "S^iwartMBHM© ©f Rta-tanalas t« #f 
1®4S» t# I©?® 
flwris, IMM* 
tl» BQdg«, A* F. 
19SS* mf rwaoff as iaflwe»e#i by plaaat eowr 
I«i» Stat# Jew. ft 
ZM* BedEO, i, 1-. •• 
AmrlmM smm&» !• S* B@ft» &f A®rt» Mmm% lp%* lS69s 
• .ES®*Iig* 
tS» •§.. 
ISO?. 1B» siaialyisls ®f jte# t.ea.'tb«r €&«. J.ss®0'» 
2t 
M* Flesmiag,. L. 
1S0S« Practical tearnia^# a ii®3»Hs«©k ©f TOi«ra 
receipts sad sttgi»»ti#a® f«r th® 1af®»t»®Bt' h.id«s, afclHS 
••and pelts of e*#ry i:»s©rtfti,#a» 1« 5. B&iri sad-C©*, 
Philadelphia, 
-i§. ]^y# 8-* W# sJCKi Slevers, A. F. 
If#®, A program oiQ -fee de-r©l©|»6at -of d-<9®®#tie •feWBtila.g .«fiterials« 
Araer. Leather Chem. A«s#«it Jew# SSi i4T-4iS* 
if. Mi^r, P* L., Brlggs, A. H*» Elkins, 1(». A. iad l©e  ^ S. I., 
IfSS* Game food and cover plants of the Lake S^Nttes.: p« §$• 
S. §» Ijik® itat## fiareat Ex.pt. Sta# 
27 • 8«rth mM E* tm 
ISli., A d.t«tl®ijars; «f plamt •»»»* It lart.iams 
.SS» l&ray ,, A«®» 
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